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March, a normal production record month, crashes through again... . Pig 
iron, steel ingots, steel plates at new highs. .. . Shipbuilding now largest steel 
outlet... . Claims Axis has more critical materials than our side... . Swastika 
t “double cross” for German middle class. . . . Stainless steel worthy of better 


me. ...Should 40- to 50-hour week be tops? 


with rutty routines. 


... Novelties help do away 


Private Jones meets the general. ... Trend to bombers means fewer planes. 


. Must cut carbon steels pie into smaller pieces. . . 


rival glamour girls. 


... Lessons in packaging metals for overseas. 


. Metals and plastics, 
... Gold 


plate steel shells? ... Gold production flops. 


Production Days Aren't Over 


Although it has been stated in 
high official quarters that by Fall we 
will have passed the peak of our 
war production except for airplanes 
and escort vessels, the need for more 
and more production has been em- 
phasized in recent weeks. General 
MacArthur and Australian officials 
have appealed urgently for more air- 
planes, which implies more ships to 
transport them, especially for fighter 
planes. Each one of the United Na- 
tions, large and small, put ever-in- 
creasing pressure for more war items 
under Lend-Lease. 

Recently, Donald Nelson revealed 
that airplane production is still the 
major subject of war planning and 
that there is no thought of reducing 
the Government's goal of approxi- 
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mately 100,000 warplanes in 1943. 
This is twice as many as were turned 
out in 1942, with about four times 
the total tonnage, representing a 
greatly increased number of heavy 


bombers. 


Just One Record After Another 


That we have become by no means 
decadent in our production is at- 
tested by new high records and plans 
for the same. March pig iron pro- 
duction was an all-time top at 5,247,- 
792 tons. In March we turned out 
7,670,187 net tons of ingots and 
steel for castings, or 90,000 tons 
more than were produced: in the 
previous best month, October, 1942. 

On the same day this record was 


by Harold A. Knight 


Associate Editor 


announced, it was also divulged that 
steel plate production in March was 
an all-time high. And, speaking of 
plates, it is revealed that for the first 
time in history shipbuilding was the 
No. 1 steel consumer in 1942, taking 
9,425,000 net tons, or 16 per cent 
of the total compared with 4 percent 
in 1941 and 2 per cent in 1940. In 
recent normal peace times the auto- 
mobile industry was head and: shoul 
ders above all other steel consumers, 
whereas a generation ago. railroads 
held that place. 

The quota for Lake, Superior iron 
ore production in 1943. was:| orkgr, 
inally 95,000,000 . tons, but this 
goal was reduced to 91,000,000,,on 
May 6 because of ,the late ice hreak- 
up. 
Steel ingot production during, the 
first quarter of 1943 was 21,920,278 
tons, or 900,000 tons ahead, of the 
same era of 1942. Production. for 
1943 might be 90,000,000 |. tons 
against 86,029,921 tons last,. year, 
since mew capacity goes into opera 
tion frequently. 


But How Do We Stand on Materials? 


Our ability to continue to make 
production records depends marked- 
lyon our access to raw materials. 
Within their boundaries the United 
States and the British Empire ac- 
counted for about 57 per cent of 
world production in 1939. To this 


909 




















may be added commercial control of 
production elsewhere, bringing the 
total to around 75*per cent. So con- 


cludes C. L. Leith, J. W. Furness 
and Cleona Lewis, in a study of 
world minerals and world peace. 
In 1939 the Axis powers produced 
a little under 11 per cent, but by 
the close of 1942 they had acquired 
the control of additional areas that 
in 1939 had produced 14 per cent. 
Yet, according to a study made by 
Westinghouse Electric & Mfg. Co., 
the Axis has more critical materials 
than we do, it states in a pamphlet 
designed to urge’ Americans to save 
what we have. It attributes 50 per 
cent of the world’s steel to the Axis, 
17 per cent of the copper, 65 pet 
cent of the tin, 58 per cent of the 
aluminum, 56 per cent of the pig 
iron, 35 per cent of the tungsten 
and 68 per cent of the magnesium. 


Peeking at the Axis Production Front 


Let's take a glimpse of the ‘‘Pro- 
duction Front” of the Axis.  Be- 
cause of war secrecy, they will be 
only fragmentary scenes and by no 
means of bird's-eye proportions. 

Germans admit that exploitation 
of Norwegian industry and resources 
has met with increasing difhculties 
and resistance. Thus, the planned 
expansion of the Norwegian power 
and aluminum industry has failed to 
materialize successfuily. 

In. Germdn-occupied countries, 
standard work weeks in industry 
range from 56 to 66 hours, while 
the average week for German agri- 
culture in 1942 was 78.8 hours. An 
important part of the “total mobili- 
zation” plan for Germany is re- 
flected in the steady and marked 
increase of power by the German 
SS in the occupied countries at the 
expense of the native Nazi and Quis- 
ling movements. 


Swastika Proves a “Double Cross” 


The Nazi swastika has become the 
symbol of a- ‘double cross’ for 
scores Of thousands of,German busi- 
nessmen, rétailers,and-middle class 
enterprises, as the Ofhce of ;War In- 
formation expresses mit... The total 
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Tanks Are Merely Turtles 


A Bethlehem steel friend 
once told us: “During the first 
war we would first work in a 
ballistics shop and devise a 
bullet or shell that would pene 
trate the best armor Plate. 
That accomplished, we smoked 
a ‘Between Acts’ cigar in cele- 
bration, packed up our tools 
and went over to the armor 
plate shop, where we brewed 
up a new plate to stop our 
new bullet.” 


that bullets 
Two months 


It would seem 
we again King. 
ago an artillery officer at Aber- 
deen, Md., confided _ that 
‘tanks are on the way out.” 
The marriage of the German 
tank and Stuka dive bomber is 
no longer happy. Superior 
Russian guns have held Nazis 
in check. They were guns 
again that made Rommel take 
4 1500-mile walk. 


The 


have an 


German Mark VI's 

Achilles heel. The 
American “bazooka,” a verit- 
ible Buck Rogers rocket, makes 
the lone infantryman superior 
to a skilled tank crew, the bul- 
let melting a hole through 
thick plate. 


So, will we cut down our 
tank production? Or are those 
Bethlehem men back in the 


plate shop? 











mobilization plan has grown from 
an emergency wartime measure to a 
and economic landslide in 
which the small businessman and 
the German middle class are the 
conspicuous victims, ° 

At least three-fifths of all the re- 
tail stores will be closed as ‘not ab- 
solutely essential to the war effort.” 
Yet, in 1920 Hitler had said: ‘““We 
demand creation and maintenance of 
a healthy middle class — and that 
extreme consideration shail be given 
to all small purveyors to the state, 
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district authorities and smaller local- 
ities.” 


We have heard from semi-authen- 
tic sources that bombing of Axis 
production and transportation cen- 
ters has curbed production from 15 
to 20 per cent, but we do not know 
how that compares with our own 
losses from German submarines. 


Occasionally we hear something 
distinctly favorable to Axis produc- 
tion. Thus, an Anaconda friend 
tells us that the company’s subsidiary 
producer of coal and zinc in Polish- 
Silesia, captured by the Germans, is 
now producing more than when un 
der American sponsorship. 


Let’s Up-Grade Stainless Steel 


Perhaps the most intriguing metal 
lurgical idea that has come to us 
during the month not the most 
important — is that ‘‘stainless steel’ 
has been under-named. It will be 
revealed after the war how it saved 
the day in an important application 
The point is that ‘‘stainless” is too 
weak a nomenclature for a metal 
which, besides resisting corrosion as 
does the lowly kitchen knife, has 
many other magnificent qualities 
We propose something in the class 
of “aqua regia,”” the supreme com 
bination of two acids that dissolves 
most everything. Something like 
“Rex” metal, for example king 
of them all. 


On the topic of labor, another 
vital element on the production 
front, James F. Lincoln, president of 
Lincoln Electric Cp., Cleveland, pre- 
sents an interesting theory — at least 
it is strikingly expounded. The gist 
is that the mere working of long 
hours does not mean a proportionate 
large production. 


“Experience shows that 12 hours 
a day does not produce as much as 
eight hours; that six days’ work out 
of seven, other things being equal, 
produces more output than seven 
days continuously. This is not 
theorizing; this is the result of end- 
less research.” Mr. Lincoln suggests 
that if the worker uses his leisure cor- 
rectly so that he comes to work 
fresh, 50 hours is perhaps maximum 
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for best production possibly the 
key figure is under 40 hours 


Novel Ideas Eliminate the Humdrum 


We have run across some novel 
ideas in a month — not always 
heavyweight material some ‘‘fun- 
: “Absentee Al” 
and ‘Careless Charley,” for instance, 
put out by Morale Building & Ab- 
sentee Reduction Service, 52 Vander- 
bilt Ave., New York, in the form of 
a series of booklets that show with 
more or less subtlety how absentee- 
ism and carelessness slow up war 
effort. 


nies in color on 


Imagine you, a salesman or his 
equivalent, have just arrived in the 
reception room of the Lycoming 
Div., Aviation Williams 
A receptionist, who uses 
a certain dentifrice twice a day and 
sees her dentist twice a year, hands 
you a little ‘Greetings’ folder, 
which gives much pertinent infor- 
mation, such as names and positions 
of plant personnel, instructions about 
the company parking lot data about 
the company parking lot, data about 
ter of town — everything, in fact, 
that you need to know, except the 
weather, which is a military secret. 


( orp., 


port, Pa. 


Still in the novel idea class, per- 
haps not mew, is the  specially- 
equipped mobile laboratory of the 
Bureau of Mines to assist the bee- 
hive coke producers. It visits the 
various yards, making rapid analysis 
of coal and coke samples to facili- 
tate production of high-grade metal- 
lurgical coke of uniform quality. 


A Case of Tea (?) For Two 


We are glad industrialists can still 
laugh at a good anecdote. We 
clipped a story from that readable 
little potpourri of ideas, the ‘“Hough- 
ton Line,” and mailed it to our son 
in the Army Air Corps. We have 
to tell it from memory, therefore. 

A soldier in ill-fitting uniform 
failed to salute a general. The of- 
ficer stopped and asked: ‘How long 
have you been in this camp?” “Four 
hours,” the rookie replied. ‘You 
must salute your superior officers. 
| am commandant of this camp. I 
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Metal Cavalry 


by | M. McConnell 





In speedy, spunky metal tanks 
The Yankees like to ride, 
So they can smack 

The Heinies flanks 

And pot his guns 

And pelt his ranks 

And pull his nose 

And other pranks 

And come back safe inside. 
Such metal work 

Deserves our thanks 

And everlasting pride 











don't care personally, but a second 
lieutenant might make trouble for 
you.” “Glad to meet you, Gen- 
eral. Meet Private Jones,’ said the 
rookie as he reached to shake hands. 
Conversation continued, the private 
getting in deeper and deeper. At 
length Private Jones pulled out a 
bottle from his hip. ‘How about 
a little swig, Gen.?” That was 
too much, and the General bellowed 
for the Corporal of the guard. ‘Pipe 
down, Gen., don’t bring all the boys 
around. I've only got enough for 
us two in this bottle.” 


Aircraft Program Revised Downward 


Production estimates of 108,000 
aircraft for 1943, somewhat less than 
the President’s announced goal of 
120,000 for the year, appear to be 
down again to 90,000. But in terms 





of weight, cost and manhours, the 
90,000 will be a bigger task thar 
the industry had anticipated for the 
120,000 figure because of the larg 
er percentage of 4-, 3- and 2-engin« 
units. 

Lt.-Gen. William S. Knudsen veri 
fied the 90,000 recently in Chicago, 
and Chairman Donald M. Nelson of 
WPB has been talking about 96,000 
units. The industry produced about 
48,000 in 1942, but these were 
largely trainers and included rela 
tively few heavy bombers 

March production hit about 6,000, 
as compared with December's 5,500, 
January's 5,000-odd, and February's 
5.500. The 8.000 per month mark 
is expected to be reached by midyear 
when several new models will be 
coming off the production lines, ac- 
cording to Army announcements 

Secretary of Commerce Jesse Jones 
recently announced that the Govern 
ment had financed plants and facili 
ties for the manufacture of aircraft, 
engines, accessories, and parts to the 
sum of $2,640,000,000; aluminum 
facilities totaling $725,000,000, and 
magnesium $410,000,000. That to- 
tals 3 and 3 billion dollars. As to 
the first item, Congress was told 
recently that three new engine man 
ufacturing plants, costing almost 
$300,000,000, are nearing comple 
tion 


CMP Cuts Garments to Fit Cloth 


Sixteen claimant agencies have 
put in requests for 20,830,100 tons 
of carbon steels for the third quar- 
ter, against an estimated supply of 
14,450,000 tons. Thus, the Con- 
trolled Materials Plan has come face 
to face with the first phase of its 
task: Cutting. 

WPB Chairman Donald M. Nel 
son told METALS AND ALLOYS 
during a recent press conference 
that he was surprised that the esti 
mated requirements was so much 
above the prospective supply, but had 
every confidence that each of the 16 
claimants would be able to revise 
their requirements dowaward to fit. 

He pointed out that many indus- 
tries, particularly those in the metai 
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fields, had made some surprising ad- 
vances in conservation. Both the re- 
duction of scrap and rejects have 
been large contributors. 


Speaking of carbon steel, reports 
from Pittsburgh indicate, however, 
that inspectors are becoming ex 
tremely careful in view of the re- 
cent Carnegie-Illinois plate troubles 
and the continuing Federal Grand 
jury investigation, and the Truman 
Committee activity in the Nation's 
steel capital. This will mean more 
rejections than usual, and will curb 
current plate production under the 
all-time record of 1,167,679 tons 
during March. 


“Champ” Metals Vs. “Kid’’ Plastics 


Plastics versus metals was the top- 
ic of a one-man debate by Dr. A. 
Allan Bates, manager of the Chemi- 
cal & Metallurgical Department, 
Westinghouse Research Laboratories, 
East Pittsburgh, Pa., before the 
Cleveland section of the American 
Institute of Electrical Engineers. 

“More metals will be used in the 
future because their partnership with 
plastics will make possible many new 
products,” he said. In some cases the 
two will put on gloves as rivals until 
the better one wins. Many items will 
be metals for years to come, such as 
automobile crankshafts and valves, 
electric transmission lines, electric 
motor armatures and things that need 
conductivity and stability at very 
high temperatures. 

Plastics have a knock-out punch 
when it comes to esthetic appeal, 
corrosion resistance, lightness with 
strength and they can be made 
with coal, air, water, wood and cot- 
ton. 

The cost factor often gives metals 
the advantage. Plastics cost from 
20 cents to $1.00 a lb. While steel 
can be produced for a few cents a 
lb., copper at 12 cents and aluminum 
at 15 cents. Yet metals may become 
higher-priced as rich ores get worked 
out. 


Father Time will be the referee! 
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Many a Slip ‘Twixt F.0.B. and “Del’’ 


For years we ‘covered the water 
front’ where we followed the news 
of export-import business in steel 
and metals. Many a 4 o'clock tea we 
drank with our English friends in 
New York, served by men in white 
coats. Many a weird tale we heard 

of shipping worn out files and 
horseshoes to China from which the 
natives fashioned razors and other 
cutting elements. Horseshoes that 
had pounded over cobblestones were 
said to be metallurgically the best. 

In those days we heard many 
statements on the superiority of 
American metal goods f.o.b. Amer- 
ican mills, but marked inferiority, 
delivered Rio de Janeiro or Tim- 
buktu. Americans were careless in 
their packaging, and wire rods at- 
rived all bent and nails were burst- 
ing out of kegs. Not so with the 
Germans. That was in 1920 

Shortly after the fall of France 
in 1940 the Government took pos- 
session of stocks of steel that had 
been packed for shipment to France. 
But much of it, lying on a New 
York dock, was usable only as scrap. 

Since then a manual has been pre- 
pared, it has been announced by 
WPB, giving definite specifications 
for packaging export steel ship- 
ments. The work has been done by 
the American Iron & Steel Institute, 
with the cooperation of WPB, other 
Government agencies and representa- 
tives of foreign purchasing missions. 

The packing and marking specifi- 
cations set up by the manual are 
designed to protect steel from the 
elements and assure that transporta- 
tion from ports of destination will 
be practicable. Often packages are 
too large to be lifted by dock equip- 
ment. 

Purchasing missions from the “fol- 
lowing countries were consulted in 
the manual’s preparatrun: Belgian 
Congo, Great Britain, China, Fight- 
ing France, Iceland, Netherlands, 
Russia and Turkey. 

This all should be very useful 
after the war when there will be a 
merry scramble for overseas trade. 





Gold Plated on Steel Shells? 


To what industrial uses can gold 
be put? That is the question we 
asked our readers last February on 
behalf of the Board of Economic 
Warfare, which is making a survey, 
One reader's response suggested 
gold plating steel shell cases so that 
they will not stick in the guns. He 
is Olaf J. Arness, Chicago. 

He writes, in part, as follows: 
‘Where I work we are making steel 
shells. Rather many failures to eject 
come from the proving tests. These 
shells are sprayed with some clear 
stuff — looks like lacquer or some 
type of varnish. A high-speed gun 
firing many rounds per minute gets 
pretty hot. 

“To my way of thinking, this 
sprayed-on stuff can stick plenty un- 
der the terrific explosion power plus 
the gripping of any sprayed on ma- 
terials —- even baked under ideal 
conditions. Wouldn't it be very in- 
teresting to electroplate with gold, 
which I am very certain would never 
stick on the highly polished breech 
chamber walls? With the highly 
work-hardened shell case, which is 
very smooth, very little plating 
would be necessary. At any time 
the gold could be reclaimed.” 


Gold: Exception to Production Rule 


Production records in reverse have 
surrounded gold. Output from do- 
mestic mines in February, 1943, was 
111,818 fine oz., a decrease of 61 
per cent from February, 1942, and a 
drop of 16 per cent from January, 
1943, 

All of which is probably good 
news, under the circumstances. 

The sharp declines are largely be- 
cause most gold mines have either 
closed, or are in the process of clos- 
ing. 

There is still a substantial output 
of by-product gold from coppef, 
lead and zinc-lead ores, increasing at 
some mines because of the larget 
production of base metals. 
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Our Two Great Metal Societies 


The new president of the American Institute of 
Mining and Metallurgical Engineers has courageously 
brought into the open the ‘‘competitive”’ situation in- 
volving the Metals Divisions of the A.I.M.E. on 
one hand and the American Society for Metals on the 
other. He has asked A.I.M.E. men to consider means 
f effectively meeting this competition from the 
\.S.M. 

Like many members of the A.I.M.E., we are 
personally also members of the A.S.M. and have no 
preferential loyalty to either society. But the com- 
petition zs unfortunate, and without taking any sides 
in the matter, we do believe that it offers a poten- 
tial threat to the continuing progress of the metal- 
lurgical arts and sciences. Let’s examine for a mo- 
ment the functions and fields of the two great Ameri- 
can metal societies serving those arts and sciences. 

In its own sphere of activity—the heat treatment, 
forging, welding, properties and uses of alloys— 
the A.S.M. has grown with phenomenal speed and 
has achieved a virtually unchallengeable position of 
power and leadership, through perfectly legitimate 
organizational tactics and very popular membership 
services. The A.S.M. now has over 50 active local 
chapters, and these—with all their members—form a 
well-integrated group having a strong common inter- 
est in the one general field just mentioned—the 
metallurgical aspects of treating and fabricating 
metals, 

Similarly, in ts province—the technical problems 
of smelting, melting, refining and mill-processing of 
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iron, steel and non-ferrous metals—the A.I.M.E.’s 
influence heavily predominates. In these fields it has 
fostered and developed such immensely helpful 
groups as the Open-Hearth Committee, the Blast 
Furnace and Raw Materials Committee, the Non- 
ferrous Metallurgy Committees and others. The 
A.I.M.E.’s Open-Hearth Conference held last month, 
for example, strikingly demonstrates what the Insti- 
tute can accomplish when it really starts to roll—and 
in the field that constitutes its natural franchise. 

Clearly, the A.S.M. is the society of metal fab- 
rication and treatment; just as clearly the A.I.M.E. 
is the society of metal production and refining. In- 
stead of fighting each other, therefore, why do not 
the two societies come to an informal agreement 
whereby the Metals Divisions of A.1.M.E. would em- 
brace the arts and sciences of metal production and 
refining, and the A.S.M. would abandon its secondary 
interest in those fields and cover the technical prob- 
lems of metal-working, treating and alloy properties? 
In other words, the A.I.M.E. would relinquish the 
physical metallurgy field to the A.S.M. and the 
A.S.M. would, in turn, hand over its ‘‘production of 
metals” coverage. 

Within these respective and well-defined provinces 
a great job can yet be done by the covering society 
in each case. The A.S.M. can still add to its roster 
thousands of members eager for metallurgical help 
on just metal working and treating. In its turn the 
A.I.M.E. can grow a hundred per cent in its steel- 
making membership alone. But the expansion of 
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E’RE having better luck on steel, now,”’ said 


a manufacturer the other day. ““There were 
times when we had to ’phone and ‘phone, but now 
we are going to the warehouse with the most com- 
plete stocks, with best facilities for handling and 
delivery. We are saving the time of shopping 
around—and saving man-hours in our plant—by 


calling Ryerson first.” 


Sound reasoning, isn’t it, when you want some- 
thing, to go where you’re most apt to get it. 
Whether it’s fast service, a steady, reliable source, 
a cutting or fabricating operation that will facili- 
tate your production, or just information and assist- 
ance, you're most apt to get what you want by 


calling Ryerson first! 


1On ON STEEL 


Ryerson has maintained its leadership in the 
steel business by making good every promise, by 
knowing the kind of service customers want and 
giving it to them, and above all else, by having in 
stock most of the time the kinds, shapes and sizes 
of steel they want, ready for immediate delivery. 


Stocks are reasonably complete, considering the 
war demand placed upon them. But, whatever 
kind of steel you want, within the WPB plan; what- 
ever service you would like to have, ca// Ryerson 
first! You'll get prompt, intelligent cooperation— 
at Ryerson!, 

JOSEPH T. RYERSON & SON, Inc., Chicago, Milwaukee, 
St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, 
Philadelphia, Jersey City 


RYERSON STEEL-SERUVICE 
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each group should be through intensification of their 
respective natural fields outlined above and not 
through further encroachment by either on the field 
of the other. 

There now exists a relatively small area of du- 


plication and conflict. Instead of adding to this 
overlap we should all strive to eliminate it. And 
then—to use Gillett’s graphic phrase—let each group 
concentrate on its own supremacy sphere! 

—F. P. P. 


Placing Orders for Steel 


Attention is called, by those who are in a position 
to know, to a trend in ordering steel by war con- 
sumers which is a distinct departure from pre-war 
and earlier custom. Previously it was the broad prac- 
tice to specify precise chemical composition of the 
material desired rather than to stipulate the mechani- 
cal properties. Now it is reported that many cus- 
tomers in placing an order no longer define the 
chemical content but specify the particular strength 
or hardness necessary for the job in hand. This cus- 
tom places the burden on the steelmaker of selecting 
the steel that will meet the customer's needs. 

This practice is said to be working out so favor- 
ably that it may become permanent in the post-war 
world. Its development has come about quite natur- 
ally. One of the main causes has been the short- 
ages of certain alloying elements—the steel producer 
could not always meet a chemical specification be- 
cause of inability to secure certain alloys, but if left 


to his own ingenuity and to his knowledge of metal- 
& y & 


lurgy, he could fill the bill. 


Another factor in the success of this trend has 
been and is the experience of the steel foundry pro- 
ducers of cast armor plate. Most of this product 
since the war started has not been made to chemical 
specifications—the customer merely has _ stipulated 
certain physical properties desired, and many thou- 
sand tons have been thus successfully produced. 


Why should not this trend persist after the war? 
It has many advantages. So long as a satisfactory 
product is made, the steelmaker has a greater free- 
dom of choice—he is not bound down to a fixed 
formula as to composition. And it will mean the 
elimination of a surplus of specifications. The fill- 
ing of orders with a simpler alloy steel, even a car- 
bon steel, suitably heat treated, is likely to become 
more general. —E. F.C. 


Grinding and Fatigue Life 


In a very interesting and thought-provoking pa- 
per presented before the Detroit Chapter of the 
A.S.M. at its November, 1942, meeting and recently 
reprinted in some technical magazines (see Metal 
Progress, Vol. 43, No. 2, p. 209, and Automotive 
and Aviation Industries, Vol. 88, No. 3, p. 28), J. 
O. Almen discussed the influence of the surface fin- 
ishing operations on the fatigue life of a hardened 
and ground steel part. The conclusions reached by 
the author are worthy of consideration. 


These conclusions, relating to the effect of grind- 
ing hardened machine parts, are briefly summarized: 
“ . .. the grinding operations may introduce high 
surface tension stresses and thus promote fatigue 
failures. More harm than good often results from 
the grinding of machine parts.” 


The evidence presented by the author fails to sup- 
port his too general conclusions. Unfortunately, 
his statements are liable to be interpreted literally 
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by persons unfamiliar with high production grinding 
techniques (for there are many “green’ ~°n and 
women among the technical staffs as well «, in the 
factories of our armament industries). It is our sug- 
gestion that these conclusions should not be so in- 
terpreted. They apply only in the case of highly 
stressed parts, and more specifically, to such parts 
as are subject to reversing stresses of large mag- 
nitude. It would have been more helpful if the 
author had not drawn such broad conclusions from 
observations of, and test results dealing with, a spe- 
cialized type of ground part. 

It should be remembered that the type of grind- 
ing operations referred to in this paper are precision 
finishing operations. As is common with all pre- 
cision processes, there are two important factors that 
must be controlled if the engineer is to be able to 
specify (and to get) accurate, satisfactory and con- 
sistent results. These are (1), the proper physical 

(Editorial continued on page 984) 
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Incandescent bursts of fire followed as water from hose streams came in contact with hot magnesium scrap 
during a fire in a scrap metal storage shed at a Connecticut plant. 


(Courtesy: Factory Mutual Fire Insurance Co.) 


Preventing and Extinguishin 


The “magnesium fire hazard” is something for 
which engineers must bear the greatest respect, par- 
ticularly in these days when so much magnesium is 
being processed. With full knowledge of the causes 
and habits of magnesium fires and of available pre- 
vention and extinguishing methods, however, thi: 
respect need never degenerate into fear and an 
avoidance of this useful material because of its flam- 
mability in finely-divided form. To accumulate hel p- 
ful information of this type, Mr. Knight made a 
comprehensive survey of Government bureaus, fire- 
insurance bodies, magnesium producers, magnesium 
consumers and manufacturers of prevention and ex- 
tinguishing res and out of the mass of data 
collected he bas distilled the essence of magnesium 
fire-control presented in this article. We particu- 
larly recommend to engineers and shop supervisors 
handling magnesium the careful study and posting 
of the “check lists” for fire prevention appearing in 
the form of boxes throughout the article. 


—The Editors. 


=a 5 Survey 


by HAROLD A. KNIGHT 


Associate Editor 


N SEPTEMBER 14, 1942 at Sandusky, Ohio, 
there was an estimated fire loss of $55,000 be- 
cause open drums of magnesium turning at 4 

reclamation plant were stored in an unsprinklered, 
corrugated-iron wood-frame building. Employees, 
noticing a warm spot, started to remove the drum 
when fire flashed over the open drums of oil-soaked 
chips. The building and contents were destroyed. 

From 1917 to 1939 there were at least 45 explo- 

sions of aluminum, magnesium or zinc powder, with 
losses serious enough to be recorded in the newspa- 
pers. There were 44 lives lost, 58 injured, and 
with property loss of over $1,700,000. 
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A 50-gallon drum of wet magnesium chips burning 


during a test at Factory Mutual Testing Station. 





1} Magnesium Fires 


At Hounslow, England, a disastrous fire occurred 
February 14, 1940, in a 15-ton pile of magnesium 
filings and cuttings, lasting over 48 hrs. and injur- 
ing seriously 14 firemen by explosions. In _ the 
building were 200 tons of aluminum scrap. Twenty 
hose streams were played on the burning metal. The 
firemen did not realize that oxygen from the water 
caused the explosions. 

In a metallurgical plant in Little Falls, N. J., in 
June, 1939, magnesium alloy castings in an elec- 
trically-heated circulating atmosphere heat-treating 
furnace ignited. No one knew how to handle the 
fire and nothing was done for a while. Finally some- 
body recalled that there was a fire department in the 
village. It was called and, in the language of a 
printed report: “It is understood that the furnace 
doors were opened and a hose stream thrown on the 
burning castings within the oven. Details are lack- 
ing from this point on (things happened too fast, 
apparently), but the loss is understood to have been 
$50,000, although this appears rather high.” 
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Violent combustion of magnesium scrap in simulated melting 
furnace during test at Factory Mutual Testing Station. 





These few examples and statistics are enough to 
indicate the hazard represented by insufficient knowl- 
edge of the prevention and extinguishing of mag- 
nesium fires. 

Just as physic should not be given to cure a stom- 
ach ache of the patient who still has an appendix, so 
should water not be used in a magnesium fire unless 
the fire ‘‘doctor” prescribes it—and that would prob- 
ably be only for an incendiary bomb. This is the 
one cardinal rule to remember when faced with a 
magnesium fire. 


Standard Rules and Materials 


Standard rules and materials for fighting mag- 
nesium fires have been worked out by the leading 
magnesium companies. Industry in general, however, 
has not been educated to the point where they can 
weed out the bad practices from the good ones and 
so some confusion is inevitable. 

Even the public is confused on technique with in- 
cendiary bombs. First, it was merely a water spray, 
but then the orders were to use a solid stream, pre- 
sumably on the theory that if you whip a horse that 
is running away he will run all the faster, the sooner 
to exhaust himself. 

Here are a few instances of the confusion and 
contradictions among the experts. Bureau of Mines 
tests found hard coal-tar pitch, in granulated or flake 
form, effective in most types of magnesium fires. This 
pitch is the residue from the distillation of coal tar. 
It softens rapidly and forms an effective seal that ex- 
cludes the air. Dr. R. R. Sayres, director of the 
Bureau of Mines, reported to the Secretary of the 
Interior that the pitch method “is regarded as su- 
perior to the use of sand and water or prepared 
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Special dry-powder extinguishing compound is used 
successfully to control a fire from burning magnesium 
chips at Factory Mutual Testing Station. 


compounds, none of which is believed entirely suc- 
cessful in putting out a magnesium fire.” A prac- 
tical plant expert wrote us: “We feel that hard pitch, 
besides being one of the cheapest extinguishers for 
magnesium fires, is also the best.” 

Yet, R. I. Thrune, safety engineer, Dowmetal Div., 
Dow Chemical Co., states: “We have done a great 
deal of work with coal-tar pitch as an extinguisher 
and find it efficient if the quantity of magnesium in 
the fire is not greater than 6 to 10 Ibs. If the quan- 
tity of burning magnesium is greater, or if the fire 
has burned long enough to generate a great deal of 
heat, then the pitch itself is combustible and addi- 
tional fires result from the burning pitch.” 

The expert in favor of pitch answers this by say- 
ing: “It is impossible to avoid some burning of the 
pitch and consequently the formation of some black 
smoke, particularly when the pitch is first applied. 
The amount of smoking can be limited, however, to 
a point where it is not objectionable by the rapid ap- 
plication of relatively large quantities of the pitch.” 

Mr. Thrune states further: “It is our honest opin- 
ion that G-1 powder (made by the Pyrene Mfg. Co., 
560 Belmont Ave., Newark, N. J.) is the best all- 
round extinguisher for magnesium industrial fires 
inasmuch as it can be used on fires of almost any 
size.” 

As to another contradiction. We saw a demon- 
stration of an extinguishing agent with a thermite 
incendiary bomb, the medium having been chiefly 
graphite. One demonstration was made on a thick 
steel plate; another on a wooden plank. After the 
fire a considerable hole appeared in the steel plate 
—the fire had burned completely through. The 
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wooden plank, however, was only charred and the 
demonstrator explained how the charcoal had “sort 
of’ insulated the plank against further burning. 
Yet all the experts speak in favor of the steel plate 
every time. 

Mr. Thrune explains that where the fire burned 
through the steel, it was that of a steel-cased ther- 
mite bomb. “However, with a magnesium incendia 
bomb the temperatures are lower.” To which we 
would reply: “But the usual incendiary bomb starts 
off with thermite as a primer and ends with mag- 
nesium—in other words, the so-called magnesium 
bomb contains thermite.” 

Continuing with the contradictions, a booklet on 
‘Magnesium and Its Alloys,” published by National 
Fire Protection Assn., Boston, states: ‘Use of pitch 
around machines is questionable because of difficulty 
of cleaning up.” However, the Bureau of Mines 
states: ““After the fire it can be removed easily as a 
shell or peeled or chipped from solid surfaces.” 





Three Approved Extinguishers 


Besides pitch, which is approved by the Bureau of 
Mines for small fires, there are three dry compounds 
which have official cat as magnesium extin- 
guishers: DuMag powder, in 45-lb. pails, made by 
Dugas Engineering Corp., Marinette, Wis., approved 
by Factory Mutual Laboratories and Underwriters’ 
Laboratories, Inc.; G-1 fire extinguishing powder, 
graphite and complex chemicals, in 40-lb. pails and 
350-lb. drums, ras pre by both Factory Mutual 
and Underwriters’ Laboratories, and Carey MX gran- 
ules, made by Philip Carey Mfg. Co., Lockland, Cin- 
cinnati, and approved by Underwriters’ Laboratories, 
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Inc. Naturally the proprietors of these products re- 
gard their exact ingredients and proportions as trade 
secrets. All they say about DuMag, for instance, is 
that it is a salt and an asphaltic substance. 

To quote Mr. Thrune of Dow again: “G-1 pow- 
der, cast iron borings, and graphite powder can be 
used effectively on fires of almost any size, but G-1 
powder is our preference.” Yet an expert in a mag- 
nesium plant says: “G-1, soft coal sand, soft-coal- 
graphite and Mexican graphite No. 30 are the least 
efficient.” But later he says: “For fires on or around 
machine tools it would probably be best to use G-1 
powder, Mexican graphite No. 30, or cast iron bor- 
ings, since these extinguishers can be cleaned up eas- 
ily and do not injure delicate moving parts or bear- 
ings. 

‘Other materials which have been used with vary- 
ing degrees of success have been: Sand, borax, Port- 
land cement, powdered limestone, talc, powdered 
shale, brass turnings, shredded asbestos, ashes, 
crushed hard coal, sodium and potassium chloride 
mixes, and salt. Ford Motor Co., for instance, uses 
sand, but this is good only for small fires, since with 
large fires the air seeps through, the air’s oxygen ag- 
gravates the flames and there is a chemical action 
between the silica and magnesium. Moreover if the 
fre is on machinery one can imagine what sand does 
to the gears, etc. “Dry Portland cement has been 
found effective in tests by the Factory Mutual Lab- 
oratories,’ states the booklet, ‘Magnesium and Its 
Alloys.” Liquid extinguishers such as 600 W oil 
and diethylene glycol are satisfactory on very small 
hires. 


‘deal Qualifications 


The ideal extinguishing agent is non-abrasive, non- 
corrosive, non-flammable, non-toxic and capable for 
big fires, inert to burning magnesium at all temper- 
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atures, is a good conductor of heat, must be easy to 
store and supply, must be non-conductive to elec- 
tricity, and should not absorb moisture from the air. 

Ideal places for the fires are on floors of iron, 


steel or hard-burned paving brick. On such sites 
one throws extinguisher as gently as possible (so as 
not to fan the flames or stir up the mass) and in 
sufficient quantity. This curbs and confines the 
flames, shutting out air and eventually leaving a 
residue of unburned magnesium. 

If the fire is on a flammable floor, add the ex- 
tinguisher to the top of the flames, as before, then 
make a pile of the extinguisher alongside the fire, 
perhaps 2 in. thick, and hoe the burning mass upon 
it, adding more extinguisher to the top, as necessary 

As to cement floors, these are never to be trusted. 
A wet floor, of course, contributes oxygen from the 
moisture and causes explosions. A green (newly- 
laid) floor does the same. Moreover the old cement 
floor is to be looked upon with suspicion for the 
water of crystallization in the calcium, sodium and 
other salts often causes a bit of popping, perhaps 
scattering the fire. The author has witnessed such 
explosions from a fire in only 1 lb. of magnesium. 


“Physical Properties” of a Magnesium Fire 


Since you and I, reader, are sticklers for real facts, 
let’s see just what this magnesium gremlin is. Mag- 
nesium in the form of ribbon, 0.2 in. by 3.0 mm. is 
ignited at a temperature of 940 deg. F. Factory 
Mutual Laboratories has stated that where an entire 
piece of metal can be raised to 930 deg. F. ignition 
will take place. J. A. Gann points out that ignition 
temperatures will drop sapidy as particle size de- 
creases. Metallic or electric sparks have produced 
ignitions of magnesium powder and the dust ignites 
readily in the Clement-Frazer apparatus with the 
coil at 1652 to 2192 deg. F. 
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Extinguishing a fire from magnesium chips 
on a machine tool. The extinguisher used is 


G-1. (Courtesy: Pyrene Mfg. Co.) 





The violent reaction of burning magnesium 
when water is applied. (Courtesy: Factory 
Mutual Testing Station) 


Underwriters’ Laboratories, Inc., write us that in 
their tests maximum combustion temperatures of 
burning magnesium alloys in chip, sawdust and turn- 
ings forms, as measured by thermocouples placed in 
the glowing mass 1 in. beneath the surface of the 
glowing cone-shaped piles of these materials, was 
approximately 2220 deg. F. Factory Mutual finds 
that magnesium dust, upon exploding, develops a 
pressure of 68 lbs. per sq. in. by comparison with 
37 lbs. for aluminum powder and 32 lbs.. for corn- 
starch. 

Although magnesium is not attacked by water at 
room temperature, it is slowly decomposed by water 
at 212 deg. F. with the formation of hydrogen. Nat- 
urally, this hydrogen burns along with the mag- 
nesium. 

There is an instance where sparks from a grind- 
ing wheel ignited magnesium dust and caused an 
explosion that killed three men and injured several 
others. Violent explosions of magnesium powder 
have taken place in atmospheres where oxygen has 
been reduced as low as 12 per cent. All equipment 
used around finely powdered magnesium should be 
grounded to prevent accumulation of charges of 
static electricity. This grounding is not necessary for 
ordinary work with magnesium. 


Comparative Extinguisher Tests 


An interesting series of tests was conducted with 
Dowmetal chips, first with piles containing 4.5 lbs., 
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and second, with 14 Ibs., using various extinguish- 
ers, the tests having been conducted by R. I. Thrune 
of the Dow Chemical Co., Midland, Mich., and G. 
B. James of the Western Factory Insurance Assn., 
175 W. Jackson Boulevard, Chicago. All tests were 
made on metal pans, 3 x 3 in., under a fan-ventilated 
hood, the purpose being to determine the best ex- 
tinguishing medium. 

Let it be said by the author, however, that only 
one of the three proprietary compounds approved by 
Factory Mutual or Underwriters’ Laboratories figured 
in the tests, others having been invented since. 

The chips were fairly coarse and were piled about 
1714 in. in diam. and 21% in. deep. A gas torch 
applied in circular motion started each fire. The mass 
was stirred with a poker. When burning freely the 
gas was shut off and the air from the torch was 
played on the fire to secure more intense burning. 
The fire burned for 11/, min. before any extinguisher 
was applied. 

The following are highlights of tests with the 
4\/,-lb. piles. G-1 powder was first used, which 
consists principally of powdered graphite with a 
small percentage of liquid plasticizer. When a thin 
layer was applied, a slight smoky flame appeared, 
formed by the burning of the organic material in 
the mixture. These fumes seemed to have a smoth- 
ering effect. More G-1 was added until 5.2 Ibs. of 
powder, 1/4, in. deep, was used. When the Crust 
was broken open with a poker 30 sec. after the 
last G-1 was applied, no flames or glowing spots 
were evident in the mass. 

In the second test dry sand was applied, 12 Ibs. 
in all. Thirty seconds after the flaming of the mag- 
nesium ceased, the mass was loosened with the poker 
and many glowing spots were uncovered which burst 
into flame again. 

When sodium bicarbonate was used, placed 3/, in. 
thick over the burning magnesium, radiated heat was 
increased, gases kept breaking through and no crust 
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formed. G-1 powder was used to extinguish it. 

Apparently dry salt was more successful. A slight 
crust formed and when this was broken open a tew 
glowing spots broke into flame for a short time and 
subsided. 

Powdered red talc appeared successful in the early 
stages but, after the 30-sec. lapse, the pile was stirred 
slightly and broke into fire readily, with G-1 finally 
applied. ' 

Powdered asbestos showed the same insulating ef- 
fect as talc. Decomposition gas continued to break 
through a layer of asbestos 1 in. thick. When the 
mass was opened after 30 sec. a very hot fire broke 
out. Dry cast iron borings were put on Y) in. 
thick. No glowing spots of any consequence were 
found and the few small ones did not burst into 
flame. 

Powdered graphite produced a few minor glow- 
ing spots but were extinguished easily as the mass 
was stirred with a poker. Because of the crusty 
metallic layer formed, unburned magnesium was 
found. With medium asbestos fiber 11/ min., be- 
sides the standard 30 sec. was allowed for cooling 
but when the mass was stirred the entire body of 
metal was glowing and fire broke out readily, G-1 
finally being applied. 

In the second series of tests where 16 lbs. were 
used, only two tests were made. Of this 16 lbs., 
2 Ibs. were very thin Dowmetal shavings to help 
secure a very hot fire. In the first, dry salt was 
applied to a thickness of 34 im. After 11/4 min. 
the mass was opened and several glowing spots were 
found below the crust which broke into flames im- 
mediately and increased in size. Considerable ad- 
ditional salt finally extinguished it. 

In the second test G-1 powder was applied 3, in. 
deep. After 11/, min. the original smoke which 
had appeared from two spots had subsided. A heavy 

rust had formed which, when broken, showed a few 
small glowing spots, but no flame, the spots dying 
out completely. 


Significance of the Tests 


The sponsors of these tests summarized them as 
follows: G-1 shows results complying with six of 
the most important requirements of an extinguisher 
and in addition shows efficient smothering action 
owing to the vapors formed when the small amount 
of organic matter in the mix burns. Powdered gra- 
phite is less effective than G-1 as it is not as easy 
to apply because of free dust and hence explosion 
hazard. In G-1 this dust has been taken up by the 
organic material in the compound. Graphite does not 
show the smothering action of G-1. As to cast iron 
borings, unoxidized dry material seems satisfactory, 
but often partially oxidized or slightly moist may be 
encountered. The high density of borings may make 
application difficult, they tend to sink into molten 
magnesium. The other extinguishers failed to con- 
form in three or four respects out of the six. 

Conclusions, in the words of the sponsors, were: 
“G-1 powder, powdered graphite and dry unoxidized 
cast iron borings are the most successful means for 
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extinguishing fires in magnesium alloys. Sand and 
talc are much less desirable. However, for small 
quantities of magnesium they may be used. Specifi- 
cations for powdered graphite are: It must all pass 
6 mesh screen, and about 331/, per cent must pass 
a 200-mesh screen.” The report is signed by H. 
G. Jordan, supt. of inspections, Western Factory 
Insurance Association, and is dated April 1, 1941, 
since which date probably other efficient compounds 
have been developed. 


Fires in Heat-Treating 


Magnesium fires in heat-treating furnaces are 
among the more prevalent. H. S. Hirst and A. B. 
Guise, both recognized authorities, state that fires 
in reasonably airtight furnaces have been extinguished 
by throwing a large quantity of waste soaked in 
high flash point oil on the floor of the furnace and 
sealing furnace openings. Inert products of the com- 
bustion of the oil smother the magnesium fire. 

G-1 powder is recommended as an extinguisher. 
For a bre in a small heat-treating furnace the G-1 
may be thrown upon the burning areas with a small 
shovel. Large installations may require that G-1 
be pumped or sprayed in through the open door. 

A fire may be indicated by the abnormal rise in 
temperature. Circulating fans and heating units 
should shut off automatically when the temperature 
trips the safety control. This should be done manu- 
ally if the safety control has failed to work. 

The operator with the G-1 pump should stand 
near, but not directly in front of, the furnace door 
to avoid the extreme heat. Testing the pump for 
certain operation, the door is opened and the nozzle 
is inserted between the work to get the powder where 
needed. All castings, or other work, should receive 
a layer of powder to quell any incipient fires. 

Castings should be allowed to cool with the fur- 
nace door open, but a close watch must be kept to 
prevent re-ignition of the hot metal. 


Fires in Grinding 

Fires also occur in grinding magnesium alloys. E. 
T. Larsen, sales engineering department, Norton 
Co., writes in Grits and Grinds, December, 1942 
issue: “Do not use water, or any liquid extinguisher. 
Smother the fire with an asbestos blanket; a large 
piece of clean, dry boiler plate; or a layer of dry, 
noncombustible material such as powdered graphite 
or rust-free cast iron borings. Dry sand or earth 
can be used on a small fire when recommended ma- 
terials are not within reach. Never use dry soda, 
carbon tetrachloride, carbon dioxide gas or foaming 
type extinguishers. Factory and city fire departments 
should be emphatically cautioned by the management 
and be made familiar with the above precautions.” 

The principles, methods and materials used in put- 
ting out magnesium fires generally, as outlined pre- 
viously in this article, also apply usually to fires in 
magnesium foundries. Charles G. Durfee, with the 
Pyrene Mfg. Co., has mentioned seeing buckets of 
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dry shredded asbestos at every foundry machine. 
“But the reaction is violent when the asbestos is 
brought up to the reacting temperature,” stated Mr. 
Durfee. “Apparently not only does the water of 
crystallization of the asbestos add fuel to the fire, 
but there is a very definite silica reaction which pro- 
ceeds most energetically. 

“Oddly enough, sand, too, will react with burning 
magnesium. Even if you dry the sand carefully in 
an oven so that it is absolutely free of moisture, 
you will get a reaction -— nowhere near as strong a 
reaction as with asbestos, but, still, a formation of 
magnesium silicates. 

“If you see a pile of burning magnesium chips, 
study the surface,”’ continues Mr. Durfee. “You will 
see the white magnesium oxide formation on the 
surface and with that you will also see streaks of 
yellow material, which prove to be magnesium 
nitride. If an attempt is made to put a snuffer over 
a magnesium fire, the magnesium will react with 
all the oxygen under the snuffer and then will keep 
right on reacting with the nitrogen so, unless you 
have a snuffer that will hold a pure vacuum, you 
are going to have a pretty hard time trying to snuff 
out a magnesium fire.” 


Final Impressions 


The chief metallurgist of a magnesium company 
concluded, after a long dissertation on magnesium 
fires: “There are certain types of magnesium fires 
for which there is no known method of control. 
It has been general experience that when a ware- 
house full of magnesium turnings, sawdust or pow- 
der burns, nothing much can be done except to 
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keep the fire from spreading to adjoining build- 
ings. 
‘Doubtless the reader here near the end of this 
article still has no clean cut ideas of what is 
positively the best extinguisher and best technique. 
The experts themselves still differ and apparently 
each worker with magnesium must form his own 
conclusions. The Ford Motor Co., for instance, 
still uses sand, according to a letter received from 
them shortly before going to press. 

The author of this article leans heavily towards 
the recommendations of R. I. Thrune, quoted fre- 
quently in this article. We visited him, watched 
him work on fires with many extinguishers. We 
were convinced of his sincerity and apparently thor- 
ough study of the subject. Moreover we feel that 
Dow should understand magnesium, if anybody 
does. G-1 powder therefore stands high in our 
estimation. 
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Cobalt Electrolytically Refined 


by Carl S. Oldach and Ralph Landau 


Massachusetts Institute of Technology, 


Present Addresses: E. I. Du Pont de Nemours & Co., Inc., 
Wilmington, Del. and The M. W. Kellogg Co., New York, 
Respectively. 


Cobalt, an important ingredient of many alloys 
essential to metal-working, electrical design and com- 
munications, is sometimes required of a purity higher 
han the 98 per cent or so commercially available. 
his article describes a simple, practical method of 
electrolytically refining cobalt to produce a 99.76 per 
ent metal. The method should be applicable to 
either large- or small-scale operations.—The Editors. 





country in the form of rondelles (small cylin- 

ders about 1/, in. by 14 in.) which contain about 
98.4 per cent Co. A typical analysis of material 
used by the authors is as follows: 


[om METAL IS AVAILABLE commercially in this 


Per Cent 
Cee od. Se ie 98.4-98.7 
ee Pe 0.18 
Ra ee eee ee 0.19 
Calcium oxide 
EE Cadets aes 0.22 
eres vere 0.02 
Manganese ......... 0.06 
i Sas 0.08 
ree te 0.08 
Unknown .......Remainder 


For many purposes it is desirable to have metal 
of higher purity than this. In connection with some 
work on the properties of alloys, an improved meth- 
od was developed for electrolytically refining these 


rondelles. The electrolytically refined metal ana- 
lyzed: 


Per Cent 
GS “al aae Fe LER oat’ be 99.76 
RRR ay a a 9.005 
CN). ek oe ee Od 0.10 
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The electroplated cobalt had about 0.28 per cent ox- 
ide on the surface which was removed by heating 
at a red heat in hydrogen. The analysis given is on 
an oxide-free basis. 

Although the conditions described here refer to 
small scale laboratory production, it is feasible to 
utilize the method for preparing pure cobalt on a 
larger scale. At the current efficiencies obtained the 


cost would not be high and further improvement is 
undoubtedly possible. 


Operating Details 


The cobalt was refined by making the rondelles 
anodes and plating out the purified cobalt on a ro- 
tating stainless steel cathode. The rotating cathode 
furnished uniform agitation at the electrode surface 
but the stirring action was gentle enough so that 
anode sludge was not thrown against the cathode. 
The cobalt rondelles were ground flat on one face 
(to provide good electrical contact) and placed 
closely together on a platinum sheet at the bottom 
of a large Pyrex jar, 8-14 in. x 10 in. The plat- 
inum was connected anodically and had an area of 
about 117 sq. cent. (18 sq. in.). The cathode 
(6 in. in diameter) was suspended above the anode 
and was rotated at 60-100 r.p.m. Electrical contact 
was made by a brush. 

Satisfactory operating conditions were found to be 
approximately as follows: 


Temperature .............. 55 deg. C. (131°F,) 
Speed of Rotation ........ 60-100 r.p.m. 
SE ee 4.5-5.0 
Cathode current density .... 4.5 amps. per sq. decimeter 
Bath Composition ......... 

i eas ary about 40 gms 


ON re about 400-500 gms 
gS a ae i ee, a 20 gms 
a ait ais, 5 5 '¢ b's to make 1 liter 


(the resulting solution is nearly saturated with boric 
acid and cobalt sulphate.) 


Anode-cathode distance: 11/4 in. 
Total volume of solution used, about 21/2 liters. 


The general type of bath used has been described 
previously in the literature of electroplating’. 

The most significant variables were found to be 
pH, current density and speed of cathode rotation. 
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In more acid baths, hydrogen evolution becomes ap- 
preciable with accompanying decreased efficiency, and 
the plate is porous. In more alkaline baths, the plate 
has poor strength, flakes off, trees, and considerable 
cobalt hydroxide forms, both at the cathode, and as 
a sludge around the anode. 

Higher current densities than those mentioned 
above may be employed, but the change in pH be- 
comes so great that frequent adjustments are neces- 
sary and current efficiency decreases. At the rates 
of deposition used (about 8.3 gms per hr.) the pH 
was adjusted about every 3 hrs. by addition of sul- 
phuric acid, since the bath becomes alkaline with 
time. Higher temperatures permit higher deposition 
rates, but evaporation becomes very large. At the 
temperature used (130°F.) it was necessary to feed 
water to the bath continuously by means of a self- 
operating siphon arrangement. Anode sludge, which 





always formed to some extent, was removed once a 
day to minimize side reactions. 


Rotation of the cathode greatly improves the qual- 
ity of the plate and makes high current densities 
possible with little loss in efficiency. 


It is possible under the conditions here outlined 
to prepare coats up to lg in. in thickness with com- 
paratively little treeing and high efficiency. A coat 
of 1/32 in. thickness is smooth, dense, and co- 
herent. These coats could be stripped off in large 
pieces with little trouble. Current efficiencies at the 
cathode were about 94 to 95 per cent (probably 
higher in the initial period) while the anode ef- 
ficiencies ranged above 95 per cent. 
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Seam Welding with a Carbon Arc 


by R. A. TOBLER 


Atlas Heating & Ventilating Co., 
San Francisco, Cal. 


Any practice that saves metal 1s of interest today. 
If in addition money and time are saved the practice 
is distinctly worth noting. Here, therefore, is a prac- 
tical little item outlining a method and technique of 
seam welding light-gage steel, using the carbon arc 
instead of a metal arc, that is claimed to save all three 
—metal, time and money. This article was one of 
the award-winners in the $200,000 Industrial Award 
Programs sponsored by the James F. Lincoln Arc 
Welding Foundation, Cleveland. —The Editors. 


welding can:be done at less cost and more speed 

and efhciency. This method censists in 

the fusing together of like metals, using flanged 

seams wherever possible to insure best results. With 

skilled handling the method has proved efficient also 
on square corners without seams. 

Carbon arc seam welding can take the place of 

shielded arc welding; instead of applying or adding 

metal, one simply fuses the metal already there. It 


BR’ MEANS OF CARBON ARC fusion-welding, seam 
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is adaptable to a wide variety of uses; for example, it 
is applicable to all light-gage steel welding, and is 
especially valuable in putting bottoms in buckets or 
boilers or any metal container. It has proven water- 
proof, air-proof, gas-tight, trouble-free. The method 
is fully one-third less costly, all factors considered, 
than shielded arc welding. One important factor at 
this time is that carbon arc fusion-welding saves 
metal as well as time and labor. 


A Typical Application 

While the illustration, for the sake of showing 
the process clearly, pictures the seam-fusing of two 
plates of metal on the same plane, the applicability of 
the method to the putting on of a bottom in a bucket 
or any metal container can readily be perceived. 

A description of the particular job photographed 
is as follows: The two plates of metal were 1/16-in. 
thick, each about 10 in. long and 4 in. wide. The 
14, in, flange was on the 10-in. side of each plate; 
the two flanges were placed together. 
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The metal plates are held together at first with 
pliers. (Of course if pieces were much larger than 
those photographed, clamps would be necessary.) 
For any but the smallest job, a water-cooled holder 
should be used. The ground is fastened on the steel 
table or plate; the lead to the work is fastened to 
the holder that holds the carbon. 

A \4-in. diameter carbon arc rod is used. When 
placing the carbon in the holder, let it extend down 
about 3 in. Start with the machine in straight polar- 
ity, at 200 amps., 75 volts. Before commencing to 
weld, ‘‘tack”’ the two pieces together along the top 
of the flanges every 21/, or 3 in. by touching with 
the arc. The photograph shows this “tacking” 
plainly. Then remove the pliers or clamps, and 
prop up the job on any block or brick or other de- 
vice so that it stands at a 10 per cent angle or there- 
abouts, and then weld. 

The purpose of the 10 per cent slope is to make 
the metal flow, and flow evenly—neither too fast nor 
too slowly. A little experience will show the angle 
or slope one can use best. Of course if this slope 
is too close to horizontal, the melted metal will back 
up and “bunch” in spots. 

The puddle of molten metal will follow the tip 
of the arc, and the operator should keep just ahead 
of this puddle. If the puddle begins to get too large, 
the operator can control it quickly by (a) going 
faster, or (b) raising the arc just a trifle (just 
enough to lower the temperature and reduce the 
flow)—or he can do both. If the puddle tends to 
blend out, the work should be done more slowly. 

After a little practice an operator will get the 
knack of adjusting the speed along with raising or 
lowering the arc; then one can increase the amperage 
up to 300 or 350 amps. and reach the maximum of 
speedy work. A skilled welder easily fuse-welds 250 
ft. an hour if the metal is clean. This 250 ft. an 
hour represents the finished job. 

If the metal is oily, the first time over burns the 


oil, brings out the “blow holes” as a result, and the . 


welder will have to go over the job a second time to 
settle it. 


feneral Advantages 


This method is applicable to all steel, light-gage 
welding. The well-skilled welder can apply it to 
Square corners without seam. The method works 
splendidly on all material of 14 to 20 gage inclusive; 
naturally the thicker the metal the more amperes and 


voltage will be needed to maintain proper speed and 
efficiency. 
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The seam fusing of two plates 
of metal on the same plane. 


Proportionate cost saving is about as follows: 
Since Dec. 7, 1941, the stress on metal-economy has 
increased to such an unprecedented degree that any 
method that produces better results at even relatively 
little metal saving is surely worth considering. Seam- 
welding by means of fusing the metals together in- 
stead of by applying metal (carbon arc fusion-weld- 
ing vs. shielded arc welding), in the author's plant 
is computed at fully one-third (3314%) less costly. 

This computation of a one-third saving takes in 
three factors: (a) The saving in metal; (b) the ac- 
complishment of more work in less time; (c) and, 
last but by no means least, the fact that a fusion- 
welded seam has been proven trouble-free, complaint- 
free and dependable. 

The estimated total annual gross cost savings ac- 
cruing from the use of this method by the author's 
company is now impossible to determine, as the firm 
has gone into war work and such figures are no 
longer available. 

For the industry in general, even the briefest sur- 
vey of the number of uses for this method would 
show that such an estimated saving might run into 
the millions of dollars annually; the metal-container 
use alone extends the scope of this method to prac- 
tically every major industry. 

In addition to the increased service life efficiency, 
and general advantages accruing from this improved 
method, the benefits in public health, safety and con- 
venience are self-evident, when the value of leak- 
proof, spoilage-proof food containers is considered. 

















Design of Sand Castings 


for Quantity Production 


—Part 2 





Fig. 8. Checking a magnesium aircraft landing wheel for accuracy. (Courtesy: Dow Chemical Co.) 


by N. F. HINDLE 


Assistant Secretary, 
American Foundrymen’s Assn., 
Chicago 


In this second instalment of Mr. Hindle’s detailed 
discussion of casting-design principles (Part I ap- 
peared in our April issue), pattern considerations and 


some general design rules are presented. 


—The Editors 


970 


should be a sketch or drawing showing the gen- 

eral shape and approximate dimensions of* the 
piece. Before the design takes its final form, how- 
ever, the designer or engineer should consult a qual- 
ified foundryman, for the casting of metals is not 
an elementary process; it has its complications. 

Selection of the prod -er should be given serious 
consideration. A choice should not be based on price 
alone. Items fo be weighed should include assurances 
that the foundry has the proper equipment, sufficient 
capacity, skilled workmen, and capable personnel to 
exercise the necessary control over the various opera- 
tions, materials and processes to insure the grade of 
product required, and a record of performance such 


| E FIRST STEP in the production of any casting 
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as to justify the expectation that satisfactory castings 
will result. Choice of the foundry may have little 
to do with design, but a good choice is likely to re- 
sult in securing good castings. 


Pattern Considerations 


When a foundry has been selected and a design 
worked out, the foundryman or his engineers should 
be called into consultation before the pattern is made, 
as the type of pattern and size of the piece are im- 
portant items which influence the final cost of the 
product. At this conference, there should be discussed 
such items as: (1) metal shrinkage, (2) how the 
part is to be molded, (3) location of parting line, 
(4) provision for gates (openings in the mold into 
which the metal is poured and introduced into the 
mold cavity), (5) location of risers (reservoirs of 
molten metal to compensate for decrease in volume as 
the metal solidifies), if any be needed, (6) number 
of castings to be produced in each mold, (7) feasi- 
bility of using match-plates, (8) accessibility of parts 
for cleaning, (9) location of machined surfaces, (10) 
dimensional limits which can be held, and many more 
items which contribute toward making the casting 
the best and most economical possible from a pro- 
duction standpoint. Many of these items have a pro- 
nounced influence upon cost and, as designing for 
quantity production is usually predicated upon low- 
est cost consistent with securing satisfactory castings, 
all factors affecting cost demand adequate consider- 
ation. 

Since this article is limited to designing for quan- 
tity production by the sand casting process, the types 
of patterns which can be used are somewhat limited. 
If the order runs into the thousands for small cast- 
ings and hundreds for large or medium sizes, to be 
made by machine molding, wood patterns are defi- 
nitely out even though they may be made of hard 
wood. For large quantities of small castings, metal 
match-plates are recommended. For large quantities 
of medium and heavy castings, metal cope and drag 
patterns are recommended. Wood is not advocated 
because the sand abrades the pattern surfaces and pro- 
duces inaccuracies in the casting. Also, the water in 
the sand is inclined to cause the pattern to warp, 
thus producing inaccuracies. A pattern is a tool for 
the foundryman and is merely a means to an end. 

Shrinkage. All cast metals (except certain bis- 
muth alloys, not commonly sand cast.—Editor) 
shrink when changing from the liquid to the solid 
state (liquid shrinkage) and in cooling from the 
solidification temperature to room temperature (solid 
shrinkage or contraction). Therefore, in pattern con- 
struction, allowance must be made for solid shrink- 
age or contraction by an amount added to the dimen- 
sions given in the casting drawing when producing 
the pattern. Shrinkage allowances on patterns vary 
with the metal in the casting and with the relation of 
one section to another in the same casting. For 
example, on a particular gray iron cylinder block 
casting, the shrinkage is 1/10 in. on the length, none 
on height and 1/6 in. on the width. 
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Engineers do well to be guided on shrinkage a:- 
lowances by the advice of the foundryman and pat- 
ternmaker. There are no fixed rules governing shrink- 
age, even with a given alloy, but the designer of 
the casting must consider shrinkage. 

Risers. As all cast metals shrink in volume as they 
solidify, it is necessary to compensate in some way 
for this phenomenon. Risers, which hold reservoirs 
of molten metal, are used for this purpose. Such 
risers must be placed so that heavy sections and “hot 
spots’’ may be fed properly. Hot spots occur where, 
because some sections are thicker than others, solidi- 
fication proceeds more slowly than in other thinner 
sections. Such hot spots are likely to contain shrink- 
age defects if not fed properly. Hot spots can be 
avoided if sections are uniform in thickness through- 
out the casting. 

It is necessary that the casting should be designed, 
and the pattern so constructed, that the heavy sec- 
tions and “hot spots” can be placed in the mold where 
they can be fed until the metal solidifies completely. 
Fig. 9 illustrates the right and wrong methods of 
designing to allow for shrinkage compensation. In- 
creased cost of casting with increase in number of 
risers results from additional cost for removal of 
risers, additional molding time, additional pattern 
cost and decreased yield of metal as a casting, com- 
pared with total liquid metal poured into a mold. 

Gating. In the production of patterns, the means 
whereby molten metal is introduced into the mold 
(the gate) should usually be included and permanent- 
ly attached to the pattern, except in very large pro- 
duction castings not producible on molding machines. 




















Fig. 9. How location of sections in relation to others 
influences the manner of solidification. The casting in- 
cludes Sections A,-A,, B-B,, and C,-C,, Risers are 
marked A and C. In cooling, A, is fed by the heavier 
section A,, which, in turn, receives metal from riser A. 
Sections B and B,, because of their lightness, cool 
almost instantaneously and require little feeding. Be- 
cause heavy section C, is below the lighter section 
C,, it has its supply of liquid metal shut off by the 
quicker freezing of section C,. The provision of ex- 
cess metal in riser C is ineffective because C, is lighter 
than C, and solidifies before the latter, this results in 
a defect at D. The remedy is to increase section C, 
to such a thickness that it will be as heavy as or heav- 
ier than section C,. 
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Fig. 10. Poor stripping from the mold results when 
using this pattern because no allowance is made for 


draft. 
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Fig. 11. This pattern has ample draft, hence it strips 
easily from the mold. 





The location of gates, as well as of risers, should be 
the subject of a conference between the engineer, the 
foundryman and the patternmaker. No rules for lo- 
cation of gates can be given because of the wide 
variety of sizes and shapes of castings made. Each 
design must be considered separately. 


Parting and Draft 


Parting. In general, patterns with ‘‘straight’’ part- 
ing lines, that is, with parting in one plane, are more 
economical to produce than those with irregular part- 
ings. This is because special flask equipment and 
set-ups on machines are necessary to accommodate 
patterns or match-plates with irregular partings. 
Therefore, a casting should be designed so that the 
pattern will have its parting in one plane, if at all pos- 
sible. This is especially desirable for match-plate, 
machine molding. With large castings, weighing 
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several tons, which cannot be made by machine mold- 
ing, straight parting lines are desirable but to a 
slightly less degree than in machine molding. 

Distortion Allowances. In certain types of castings, 
such as those having large flat areas or those of U- 
shape, it is often necessary to purposely distort the 
pattern to secure a straight casting. The amount of 
distortion is called distortion allowance (also re- 
ferred to as “faking” the pattern). It is well for the 
engineer to be guided in the application of such al- 
lowances by the advice of the foundryman and pat- 
ternmaker, as there are no fixed rules governing such 
allowances. 

Machine Finish Allowance. When portions of 
castings are to be machined, patterns are constructed 
so that excess metal is provided for that purpose 
on the sections to be so treated. This allowance, 
commonly called ‘‘finish,’” depends on (a) the metal 
used, (b) shape of the part, (c) size of part, (d) 
tendency to warp and (e) machining method or set- 
up. 
Wherever possible, the casting should be designed 
in such a manner that surfaces to be machined can be 
cast in the drag section of the mold. When there is 
no way to avoid casting such surfaces in the cope, 
an extra allowance for finish should be made. Al- 
lowances for finish are not covered by fixed rules 
because they involve many variables. The matter 
is one to be agreed upon in conference with the 
foundryman. 

Draft. Draft is the taper which must be allowed 
on all surfaces of a pattern, disposed approximately 
parallel to the direction in which the pattern is 


drawn, to permit withdrawal of the pattern from 


the sand without tearing the mold. Fig. 10 illustrates 
the result of withdrawing a pattern from the mold 
when no draft was allowed on the pattern. Fig. 11 
illustrates how the mold retains its shape upon 
withdrawal of a well-drafted pattern. Regardless 
of the type of pattern equipment to be used, draft 
must be considered in all casting designs. Normally, 
draft is added to the design dimensions. 

Machine or high-production (match-plate) patterns 
require less draft than patterns of other types. In 
green sand molding, interior surfaces of all types 
of  rssomiger usually require more draft than exterior 
surfaces. The amount of draft usually required on 
high-production match-plate work is about 2 deg. 
With experience, however, it is possible in some in- 
stances to reduce the draft to 1 deg. It is a good rule 
to allow as much draft as possible, even exceeding 
the 2 deg. noted, providing it does not affect the 
section size variation too much or impair the use- 
fulness of the casting. 


Core Prints and Boxes 


Core Prints. Cores are masses of sand placed in 
molds to create cavities or recesses at desired locations 
in castings. When dry sand cores are required in a 
casting, provision must be made in the pattern for 
prints to provide anchorages or supporting recesses 
in the mold. In addition, core boxes must be con- 
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structed for making the cores and, in many instances, 
core dryers also must be provided. Fig. 12 shows 
a core box and a core dryer for an automotive en- 
gine manifold core. Core dryers are metal supports, 
usually made of a light metal, such as aluminum, 
in which the unbaked cores are mounted during the 
baking operation to prevent the core from sagging 
and warping. 

Core Boxes and Dryers. If cores are of such a 
shape that they may be set upside down or wrong 
end to, locating or indexing lugs to insure proper set- 
ting should be provided on the pattern, in the core 
box and in the core dryer. The same draft should 
be allowed in core boxes as in patterns, namely, about 
2 deg. 

When the venting of cores can be determined in 
advance, it is desirable to discuss this subject with 
the foundryman and have vents indicated on the 
core prints by means of strips or projections, and in 
the core boxes by some appropriate means. 

Locating Points. When possible, locating points 
to be used by the machine shop should be indicated 
on the drawing so that castings and patterns always 
may be checked satisfactorily from the same point 
of origin by the pattern shop, foundry and machine 
shop. An effort should be made to place all locating 
points on the same side of the parting line. In 
other words, locating points should be so placed that 
they will not be influenced by a shift of a core, the 
cope or the drag. The points should be as far apart 
as the size of the casting permits, as this insures the 
most accurate results. Points on the casting having 
no finish allowance and to be held to close limits, 
should be chosen for locating points when designing 
fixtures. Jig spots are important items frequently 
neglected until the casting is made, with the pos- 
sibility of considerable subsequent loss. 


Casting Design Recommendations 


Metallurgical Considerations. Casting design must 
include consideration of the metallurgical features 
involved because they influence greatly the recom- 
mendations here made. In any casting, however, re- 
gardless of the metal from which it is made, the de- 
sign should be such that the metal in the mold will 
solidify progressively from the lowest to the highest 
portion of the casting, as it sets in the mold. This 
is a paramount consideration in the design of any 
casting and the one which influences practically all 
rules of design. 

From the foundryman’s viewpoint, the ideally de- 
signed casting is one of such shape and thickness 
that the casting can be: 


1. Poured easily in all 35 parts. 


2. Cast without the use of risers or with not more than 
one (depending on the metal) located at the casting’s high- 
est point in the mold. 

3. Made to solidify regularly and progressively from 
the lowest to the highest point in the casting. 

4. Poured in such a manner that the last fluid metal 
will be in the riser. 


5. Cleaned with minimum difficulty. 
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Fig. 12. Core box used for producing automotive 

manifold cores. The lowest view shows the core rest- 

ing in a form called a “dryer,” which prevents the 
core from warping while it is being dried. 





Solidification Factors. The solidification of any 
cast metal, neglecting mold influences, is dependent 
primarily on three factors, namely, (1) pouring tem- 
perature, (2) solidification time (section size) and 
(3) solidification range of the metal involved. 


The designer has no control over the pouring tem- 
perature. That is the province of the foundryman. 
Likewise he has no control over the solidification 
range of the metal used, which is inherent in the 
metal. He does have control, however, of the solidi- 
fication time as this is dependent in general on the 
thickness of the sections of the casting. 


In any casting, the thin sections freeze first and 
draw metal to compensate for their liquid shrinkage 
from the still-liquid metal in heavier sections. If 
these heavier sections are not so placed that they can 
be fed adequately by risers, they will contain defects. 
Furthermore, if these heavy sections are not so placed 
in the mold that they solidify progressively from the 
lowest to the highest portions, defects also will be 
present. Hence, the necessity for considering how 
the casting can be molded to secure progressive di- 
rectional solidification when it is being designed. 
This may be accomplished by making the section 
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cross-section slightly wedge-shaped from bottom to 
top as it sets in the mold, as by accentuating draft 
in horizontal and vertical sections. 

Visualizing the Casting in the Mold. Since the 
cost of a casting is greatly affected by the cost of 
making the mold, it follows that anything that the 
casting designer can do to lower mold cost will be 
reflected in lowered molding cost and consequent low- 
er cost per casting produced. For this reason, if the 
designer tries to visualize the casting and the pat- 
tern in the mold and studies those factors which in- 
fluence molding cost, including the removal of the 
pattern from the mold, the setting of the cores, and 
other supplementary operations, he has a much better 
chance to lower the cost of the casting than if he 
disregards such matters. 

It is of even greater importance to visualize how 
the metal will enter the mold, how various portions 
will be fed and how solidification will proceed. 
The foundryman has to consider such matters and 
if he is permitted to do so in conference or coopera- 
tion with the designer, the chance of achieving low 
costs and satisfactory castings is greatly increased. 

Visualization can be aided by the use of a model 
made to scale or full size or in the form of a pattern 
that can be used later in making the production 
pattern for the job. A model can also help the de- 
signer to see how cores can be designed and placed, 
where gates and risers must come, how the casting 
must be placed and the pattern constructed to clear 
the mold and secure sound castings, and how the cast- 
ings will look when completed. 


Rules for Design 


In general, castings are complicated structures con- 
taining several members. Recognizing this fact, and 
after considerable experimentation, the U. S. Navy 
has recommended seven design rules for steel cast- 


ings, which seem applicable to castings quite gen- 
erally: 


1. An attempt should be made to design all sections in a 
casting with a uniform thickness. 


2. It is mot desirable to design structures with abrupt 
changes in section. 


3. Sharp corners at adjoining sections should be elim- 
inated if possible. 


4. When the design of a cast steel structure becomes 
very complicated or intricate, it is suggested that it be 
broken up into parts so that they may be cast separately 
and then assembled by welding or bolting. 


5. In designing unfed sections in “L” or “V" shapes, 
it is suggested that all sharp corners at the junction be 
replaced by radii so that this section becomes slightly 
smaller than that of the arms. 

6. In designing sections that join in an “X’’-section, it 
is suggested that two of the arms be offset considerably. 

7. In designing any joining sections, it is suggested that 
all sharp corners at the junctions be replaced by radii. 


In the case of unfed “T’ and “X” sections, these radii 
should not be large. 


The first three of these rules are probably the most 
important although the others are only slightly less 
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so. In steel castings, the rules assume equal im- 
portance. 

Uniformity of section thickness is important in any 
casting because, in addition to the shrinkage difficul- 
ties previously referred to, any metal just after solidi- 
fication is at its lowest tensile strength. Sometimes 
the effects of variations in section thickness can be 
compensated for by the foundryman through the use 
of chills, providing the variations are not too great. 
This, however, involves additional cost, which the 
designer should consider. The design and use of 
chills, where necessary, should be left to the foun- 
dryman and his metallurgist. Section uniformity is 
the best way to avoid the use of chills. 

Section Thickness. The best practice in regard to 
section thickness is to use the minimum which will 
provide the necessary strength, stiffness and weight 
without requiring excessive pouring temperatures. 
High pouring temperatures in some metals result in 
abnormal physical properties. Again, some metals, 
such as certain gray irons, are more susceptible to 
variation in properties across a given section than 
others. Generally, although not always, the high- 
strength irons possess more nearly uniform physical 
properties throughout the section than do the lower 
strength irons. Then, too, some irons which are gray 
in heavy sections, are white or mottled (part white 
and part gray) if poured into thin sections, showing 
that the rate of cooling affects structures and has, in 
turn, a marked effect upon hardness, machinability 
and other properties. In gray iron, however, hardness 
is not necessarily an index of machinability. 

Incidentally, in gray iron, there is another reason 
why too great a variance of section should be avoid- 
ed. It often is difficult, without additional cost, to 
make and control an iron which will give the proper- 
ties required in all sections when sections vary greatly 
in thickness. Where this does occur, the casting may 
contain gray, mottled and white sections, the latter 
being practically ummachinable. This particular 
difficulty of melting and control, as experienced in 
gray iron, is not so pronounced in the other metals, 
although shrinkage difficulties, previously mentioned, 
are still present. 

Minimum Section Thickness. There are no well 
defined minimum section thicknesses which are feasi- 
ble to cast even for a particular type of metal or 
alloy, as the size, intricacy and application of the 
castings, and detailed composition of the metal, are 
the real factors which determine minimum section 
thickness. The following are the normal minimum 
section thicknesses for various general classes of 
metals cast in sand and are given as a guide only: 


Recommended Minimum Sections for Cast Metals 











Normal Minimum 
Material Section Thicknesses, In. 
Gray cast iron (soft) 1/8 
White cast iron 1/8 
Malleable iron 1/8 
Steel 3/16 
Brass and bronze 3/32 
Aluminum 1/8 
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It should be remembered that the relation of cross 
section of the various members in a design has as 
much to do with the minimum section thickness 

rmissible within that design as any other factor, 
although this relation may dictate sections heavier 
than the normal minimum possible. The use of 
chills also has an effect on the minimum section 
possible within a design. 


It is again emphasized that the figures in the above 
table are normal minimum sections, but thinner sec- 
tions can be cast under certain circumstances. Thus, 
for example, sand castings of small size, such as 
some found in low-priced door locks made of gray 
iron, have sections as thin as 1/16 in., but they 
constitute an exceptional case. 

Economy in metal and hence in weight, of course, 
dictates the use of the thinnest sections which can 
be employed and still afford adequate strength, stiff- 
ness, and other properties necessary in the design. 
Naturally, there is no point in specifying a section 
so thin that it cannot be cast. A competent foundry- 
man should be consulted before the final design 
is made. 

It should also be remembered that certain metals 
are more sensitive than others to variation in sec- 
tion thickness. This is particularly true in the case 
of a gray iron as has been noted elsewhere.’ In 
the casting of steel, extremely thin sections require 
high pouring temperatures which tend to produce 
abnormalities. In the casting of any metal, the thin- 
ner the wall section, the greater the chilling effect 
of the mold walls on the metal, and the lower the 
pouring temperature of the metal, the greater is 
the mold wall effect. This being the case, the de- 
signer should not recommend sections so thin that 
they have a tendency to remain unfilled. Such de- 
signs result in high scrap losses and higher net 
cost than if the thin section is made somewhat 
thicker. 

Member Junctions. Itregularly situated heavy sec- 
tions, connected by thin members, result in a series 
of localized hot spots during cooling, thus preventing 
the regular and progressive solidification of the cast- 
ing desired and often resulting in rupture at or near 
junctions because of contraction stresses, as previously 
noted. 

Where light and hcavy sections are unavoidable, 
the transition from one to the other should be as 
gradual as possible. This may be accomplished by 
tapering sections or by proper fillets or by both. If 
the blending of sections cannot be attained, fillets 
should be used at junctions, especially at interior 
corners but fillets should not be so large as to result 
in undue thickness of section at junctions. Sharp 
corners in any design are to be avoided. Fatigue test- 
ing has demonstrated that sharp corners result in stress 
concentrations. In a casting, this condition is ex- 
aggerated because of the manner in which the metal 
solidifies around the corner. 


Solidification generally progresses from the mold 
face inward. At a sharp corner, crystals form in such 
a way as to constitute planes of weakness. In some 
metals, steel for example, this weakness is difficult 
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to overcome, but in alloys with a narrow freezing 
range, such as high conductivity copper alloys, this 
weakness is not so pronounced, although still present. 


For these reasons, engineers should use fillets 
at member junctions regardless of whether tapering 
sections can be used or not. Fig. 13 illustrates the 
types of fillets and radii found to produce the best 
results in steel castings in an investigation of this 
problem by the U. S. Naval Research Laboratory. 
In the author's opinion, the same general design prin- 
ciples should be considered in joining sections of 
castings made from other metals. 

Cross Members. Fig. 14 represents a right-angled 
crossing of members of equal thickness, such as those 
frequently found in the re-enforcing ribs under a 
plate. The mere crossing of the members increases 
the mass of metal at the crossing point and retards 
cooling of the metal at that point. It is to be noted 
that radius S, is greater than radius S,. The condition 
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Fig. 13. Methods of securing equalization of cool- 
ing stresses and acceleration of solidification in various 
types of joined members. Designs on the left are 
considered to be the best and most practical; those 
on the right are satisfactory. Where heavy sections 
of porn inches thickness are joined, a core is used 
at the juncture to equalize section thickness. (U. S. 
Naval Research Laboratory for Steel Castings) 
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Fig. 14. Concentration of stress occurs at an angular 

connection. Use of fillets helps to secure stress dis- 

tribution. Circles with radii S, and S, are drawn 

to show increase in section size. Radius S, is greater 

than S,, illustrating that the mere crossing of sections 
increases section size. 
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Fig, 15. Intersection of members arranged as at right 

is preferred. Staggering intersecting members gives 

more nearly uniform metal section and provides for 
more even solidification at the intersection. 
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Fig. 16. Staggering ribs and webs promotes uniformity 


in rate of cooling. 
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Fig. 17. Designs for bolting or bearing bosses. That 

at left is poor because of the thickened section at the 

boss. That at right is good, even though it involve: 

the use of cores, because it promotes section uni- 
formity. 
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Fig. 18. Bosses on large castings. Those at left are 
common designs but are unsatisfactory because they 
involve at the bosses metal sections thicker than the 
main casting section through which the bosses are fed. 
The heavier metal sections of the bosses may have de- 


fects because of inadequate feeding. Those at right 
are designed to give more nearly uniform metal sec- 
tions and permit sound castings to be made with less 


weight and lower machining cost. 
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Fig. 19. Casting with bosses which, if left circular, 
requires loose pieces on the main pattern, entailing ad- 
ditional pattern cost for loose sections and higher 
molding cost. If sections between bosses and partin 

face are filled in, the boss section can be solid wit 

the pattern, making for ease in molding. The parting 
line is shown at A. Wide variation in section thick- 
ness is unfavorable and might be avoided, especially 
f castings were cored out on underface, although 

this might increase cost. 


may even be aggravated when liberal fillets are used 
and applies to all cases where members intersect. 


Often it is feasible to avoid the crossing of mem- 
bers by staggering them so that the casting will have 
the desired stiffness and other properties without be- 
ing injuriously affected by hot-spots. (Figs. 15 and 
16) Where staggering cannot be done because of 
dimensional restrictions, the next best procedure is to 
form a depression or core a hole at the crossing point; 
so as to accelerate solidification and to better equalize 
the cooling stresses, by removing some of the metal 
at the critical point. 


Ribs, Bosses and Lugs 


Ribs. Ribs are used primarily as stiffeners and re- 
inforcing members. In certain castings, the tenden- 
cies of large flat areas to distort, when cooling from 
casting temperature, may be eliminated by properly 
designed and correctly located ribs. Rib construc- 
tion may also be used to advantage to reduce weight 
of castings and attain section uniformity. The re- 
lationship of rib section to main section should 
be such as to permit as far as possible, a uniformly 
gtaded metal section. Where feasible, rib intersec- 
tions should be staggered. T and H-shaped ribbed 
designs have the advantage of uniform metal sections 
and hence uniform cooling. 
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In average designs the preference is for ribs hav- 
ing depth considerably greater than thickness. It 
should be remembered that thin ribs, while ac- 
complishing the desired early solidification for 4 
ing the piece from warping, often causes high solidi- 
fication stresses to be set up where the rib joins the 
body of the casting. Rules discussed under member 
junctions apply to the junction between ribs and 
casting. Ribs should be proportioned, in general, in 
such a manner that their thickness approaches that of 
the section to which they are joined as is advocated 
for the joining of major castings sections. 

Fig. 16 illustrates the manner in which ribs on 
a flat plate should be staggered to promote equali- 
zation of sections. Fig. 17 illustrates the use of 
rib construction to equalize section thickness at a 
boss. In this case, supporting rib construction, as 
illustrated at the right of Fig. 17, is used under a 
pad or flange to avoid the thick section in the orig- 
inal design as shown on the left of the same figure. 
It should be noted that in the ribbed design, the boss 
surface area has not been decreased. 

Bosses and Lugs. Properly designed bosses and 
lugs often are of great assistance to the foundry- 
man in reducing molding costs. An attempt should 
be made by the designer to promote uniformity of 
metal section between bosses and lugs and the body of 
the casting. Such a practice allows such projections 
to be fed properly through the body of the casting 
which in turn should be fed by properly located 
risers. 

Fig. 18 illustrates two types of bosses often 
found on large castings. Those designs at the left 
have heavier sections at bosses than in the main 
casting section through which the bosses are fed. 
Such designs, for this reason, invite defects. Designs 
on the right are such as to equalize the solidification, 
as less metal need be fed because of uniform metal 
section. Less metal is required and, of course, the 
weight of casting is lowered. 

Some engineers appear to have a preference for 
round bosses. If such bosses, or any other type, can 
be cast without the necessity of loose pieces on the 
pattern, there is no reason why they cannot be used 
providing they are properly blended into the section 
on which they occur. 

Loose Pieces. Any design requiring the use of 
loose pieces in pattern construction and in molding 
costs more to produce than a corresponding one 
in which such features are not necessary. When the 
mold is made for a design involving the use of loose 
pieces, the latter remain in the mold when the pattern 
is withdrawn. Additional time is consumed in draw- 
ing the loose pieces, thus increasing the molding time 
and hence casting cost. 

In the casting, Fig. 19, the bosses are required 
to be round, and they must be molded as loose pieces 
on the main pattern. Such designs involve higher pat- 
tern cost col additional molding cost. The use of 
loose pieces, though often necessary, not only in- 
creases the casting cost but also, in many instances, 
is the cause of an inferior product. 


(To be concluded) 
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Boron plus Titanium in Heat-Treated Steels 


Paralleling the wartime development of the low- 
alloy, high-hardenability NE steels in its potential 
importance to engineers has been the growing use of 
boron additions to produce no-alloy or low-alloy steels 
of high hardenability. Many companies — steelmak- 
ers, steel-users and ferroalloy producers — have par- 
ticipated in this development, taking different ap- 
proaches but coming out in the same general neigh- 
borhood. Mr. Comstock reports in this article on 
the hardenability and engineering properties of steels 
treated with ferroalloys containing both boron and 
titanium, and includes some interesting comparisons 
with other means of improving hardenability. 


—The Editors 





proving the properties of quenched and tempered 

steel has made great progress in the last 18 months. 
In January, 1942, the writer published a paper’ in 
Metals Technology, showing the value of this ele- 
ment especially when used in combination with ti- 
tanium and other deoxidizers. Very informative state- 
ments on this subject by Crafts?, Demmler*, and Tis- 
dale* have appeared more recently, and an excellent 
summary of the situation has been provided by the 
American Iron and Steel Institute’. The present 
article may serve to indicate how some of the newer 
boron alloys may be used to improve the properties 
of certain alloy steels, and especially how molybden- 
um, which is becoming scarce because of ex- 
cessive use, may be saved by that means. 

The tests here reported, except where specially 
noted, were made with small heats of steel melted 
in an induction furnace, and forged into 7-in. 
round bars, which were normalized at 1650 deg. F. 
before further heat treatment and testing. All the 
steels were deoxidized with aluminum, and, there- 
fore, were fine-grained, and the boron alloys were 
added after the aluminum and just before pouring 
the ingots. The compositions of the alloys used 
were as follows: 


Te: USE OF SMALL AMOUNTS of boron for im- 

















Cc | Mn | Si | Al | Ti | B 
Bortam 0.10 | 22.58 | 20.14 | 14.11 | 17.85 | 1.86 
Carbortam 7.6 0.20 | 2.36 | 1.00 17.58 | 0.59 





A special alloy like Bortam but containing zirconium 
instead of titanium was also tried as will be noted 
later. Bortam was used in amounts equivalent to 5 
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Ibs. per ton of steel, and Carbortam to 10 Ibs. per 
ton, but in large commercial heats, which are less 
oxidized in melting, additions about half as large are 
generally effective. 


Pearlitic Manganese Steel 


Boron-bearing alloys were first used commercially 
as additions to steel by the automobile industry in 
pearlitic manganese steel, and they are especially 
effective in that grade. A pertinent comparison is 
afforded by Fig. 1, showing how treatment of a 1.26 
per cent Mn steel with Carbortam gave even better 
hardenability than was obtained with an untreated 
steel containing much higher manganese, or 1.83 per 
cent. A corresponding increase in hardenability was 
secured by treating the 1.83 per cent Mn steel with 
Carbortam. 

Table 1 gives some of the physical properties of 
these steels, and shows how much tougher the Car. 
bortam-treated steel No. 2 was than the untreated 
steel No. 3 wit hthe manganese increased about 0.6 
per cent to give equal strength after quenching and 
tempering. Here even superior physical properties 
are provided by the boron alloy treatment, with ai 
the same time a marked saving in the strategically- 
important manganese. A similar comparison can be 
derived from the author's A. I. M. E. paper’ between 
boron-treated 1.12 per cent Mn steel and non-boron 
steel containing about 0.7 per cent more manganese, 
or 1.85 per cent. 


Silicon and Higher-Carbon Steels 


One of the chief advantages of the boron-alloy 
treatment of steel, as compared with the use* of 
other alloys for conferring hardenability, is gener- 
ally a higher notched-bar impact resistance when the 
steels are quenched and tempered for high strength 
and hardness. However, a material improvement in 
this respect is not always found in steels of very low 
toughness. Silico-manganese steel with 2 per cent 
Si, for instance, does not respond as favorably as 
lower-silicon steels to the boron-alloy treatment, and 
neither do steels with 0.62 per cent or more carbon. 
Hardenability curves for steels of this nature are 
shown in Fig. 2, and Table 2 gives their physical 
properties after oil-quenching and tempering as noted. 
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The high silicon steels Nos. 5 and 6, as may be _—_— Rockwell C hardness of about 40, The Bortam treat- 
noted in Table 2, had much better properties than § ment produced a slight improvement in toughness 
the higher carbon steels Nos. 7, 8 and 9 when and ductility after tempering at 600 deg. F. in both 
tempered at 600 deg. F. to Rockwell C hardness of _— kinds of steel, without much difference in strength. 
about 55, but not when tempered at 900 deg. F. to After tempering at 900 deg. F., however, the steels 

Nos. 5, 6, and 7 with either high silicon or 0.20 


F me ee ; er cent Mo were definitely stronger and less tough 
Fig. 1. Hardness distribution along sides of end- P : : 
quenched specimens of the pearlitic manganese steels and ductile than the boron alloy treated steels Nos. 







































































































































































; : 8 and 9, Fig. 2 shows that the boron treatments gave 
described in Table 1. 9. Fig 8 
|),—_— , me aA , 
} 3+} ae J tae _s ——— ‘Fig. 2. Hardness distribution along sides of end- 
wa eG |  =---- Steel No.3 quenched specimens of the silicon and 0.63 per cent 
7 N < on ea 2 Stee! No.4 C steels described in Table 2. 
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Table 1.—Results of Tensile, Hardness, and Impact Tests on Pearlitic Manganese Steels, Oil-Ouenched from 
1550 deg. F. and Tempered as Noted. 




















Temper- 

Chemical ing % % Rock- Izod 

Analysis, % Boron Temper-| Yield Tensile | Elonga- | Reduc- well C Impact 

Steel Alloy ature, Point, | St’gth, tion tion of Hard- Value, 

No. ia Mn Si Treatment °F, p.s.i. p.s.i. in 2 in. Area ness Ft.-Lbs. 
1 —. 1 1.28 31 None 450 99300 | 140000 13.5 41.7 | 47.0 10.7 
2 .36 1.26 .29 Carbortam 450 234000 259000 12.0 : 49.0 18.0 
3 37 1.83 | .20 None 450 212000 | 256000 12.5 45.6 49.0 8.3 
4 .38 1.85 | .21 | Carbortam 450 236000 | 258000 11.5 47.7 49.0 15.3 
1 .38 1.28 31 None 900 | 95900 117000 20.0 59.0 30.0 | 51.3 
2 .36 1.26 | .29 | Carbortam 900 138000 | 142000 18.0 54.2 31.0 51.7 
3 .37 183 | .20 None 900 137500 146000 | 19.0 55.0 31.0 40.0 
4 .38 1.85 21 | Carbortam | 900 142500 | 149000 17.5 51.0 32.0 35.0 

















Table 2.—Results of Tensile, Hardness, and Impact Tests on Silicon and 0.63 per cent C Steels, Oil- 









































Ouenched* and Tempered as Noted. 
‘ 
| | | d 
| Temper- | i 

| ing | | % % Rock- | Izod 

Chemical Analysis, % Boron |Temper-| Yield | Tensile | Elonga-| Reduc- well C | Impact 

Steel |——— oh Alloy | ature, | Point, | St’gth, tion tion of | Hard- | Value, 

No. Cc Mn Si | Mo | Treatment | °F. p-s.i. p-s.i. in 2 in. Area ness | Ft.-Lbs. 

; ee or ae eS ee ea - 600 | 304500 | 323000 4.5 25.3 $7.0 4.3 
4 56 | 91 ka ae eae | Bortam 600 | 304000 | 324000 | 6.0 31.8 56.0 5.3 
7 67 | 82 | 0.30 20 | None 600 | 251000 | 268000 0.5 2.3 $4.0 | 2.3 | 
8 Tok OS RR Carbortam 600 | 264000 | 276000 0.5 3.1 $1.0 | 3.0 j 
9 ee | ves eee Bortam 600 | 243000 | 274000 2 Tf '36 46.0 | 2.8 j 
| | | 
5 58 | (82 | 192 | None 900 | 164000 | 195000 | 12.0 | 27.4 36.0 | 9.3 . 
6 56 91 | 2.01 | a Bortam 900 | 155000 | 194000 11.5 | 27.2 0.0 | 5.3 , 
7 2 i £8 ieee 1, ae None 900 161000 | 197000 11.5 35.5 41.0 13.3 } 
8 62 88 | 0.34 | me Carbcrtam | 900 | 148500 | 171900 | 14.5 46.9 38.0 18.3 : 
9 63 Ss |) 225 Bortam 900 | 150700 | 176000 | 13.5 | 40.1 37.0 | 167 
| | j 
* Note:The high silicon steels were queached from 1600 deg. F., and the others frem 1550 deg. F. ‘ 
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about the same hardenability as either 0.20 per cent 
Mo in steel No. 7 or 1.6 per cent extra silicon. in 
steel No. 5, but with both high silicon and Bortam 
treatment as in steel No. 6, superior hardenability 
was attained. 


Nickel-Chromium NE Steel 


The equivalent hardenability produced by the boron 
alloys in heats Nos. 8 and 9 as compared with 
0.20 per cent Mo in heat No. 7 is of particular 
interest, since the use of molybdenum is often speci- 
fied for promoting that property, or deep hardening 
of larger sections, and the use of the boron alloys 
is much more economical. 

The possibility of substituting the boron treat- 
ment for molybdenum in some of the new “Na- 
tional Emergency” steels was, therefore, investigated, 
since saving molybdenum in them is of considerable 
importance at present. One steel chosen for this work 
was NE 8744, containing 0.40 to 0.47 C, 0.75 
to 1 Mn, 0.20 to 0.35 Si, 0.40 to 0.60 Ni, 0.40 
to 0.60 Cr, and 0.20 to 0.30 per cent Mo. 

A steel of that composition was compared with 
boron-alloy-treated steels of similar composition ex- 
cept without any molybdenum. Bortam and Carbortam 
were used in this work, and also a special low-carbon 
boron-bearing alloy like Bortam except containing 
zirconium instead of titanium. Results of harden- 
ability tests of these steels are plotted on Fig. 3, 
and those of the other usual tests are given in 
Table 3. 

The properties of the boron-treated nickel-chro- 
mium steels, as reported in Table 3, compare fairly 
well with the regular NE 8744 steel No. 10 with 
0.24 per cent Mo, especially after tempering at 450 
or 600 deg. F. to Rockwell C hardness not less than 
47. When tempered at 900 deg. F. to lower hard- 
ness the molybdenum steel was definitely stronger, 
though less resistant to impact. This is also illustrated 
in Fig. 3, where it is clearly seen that the boron- 
treated steels maintain their hardness above 50 Rock- 
well C to the same distance from the quenched end 
as the molybdenum steel, but are decidedly softer 
than the molybdenum steel at 1 or 2 in. from the 
quenched end where the cooling was less rapid. 

Thus while the boron treatment gave just as much 
hardenability as 0.24 per cent Mo in this steel at 
the higher hardness levels, it did not cause the steel 
to maintain its hardness so well with slower rates 
of cooling. When tempered to below about 45 
Rockwell C, therefore, the boron-treated steel would 
have to be tempered at a lower temperature than the 
molybdenum steel to have the same hardness and 
strength, 

It may be noted that the special boron alloy con- 
taining zirconium instead of titanium, but otherwise 
like Bortam, gave equivalent hardenability and 
strength in steel No. 13, but less reduction of area 
after tempering at 450 or 600 deg. F., and lower im- 
pact value after tempering at 900 deg. F. It seems, 
therefore, that a titanium-boron alloy gives on the 
whole better results than a zirconium-boron alloy. 
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Fig. 3. Hardness distribution along sides of end- 

quenched specimens of the nickel-chromium Steels 


described in Table 3. 
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Fig. 4. Hardness distribution along sides of end 
quenched specimens of the 0.42 per cent C, 1.5 per 
cent Mn steels described in Table 4. 


The desirability of using titanium with boron ir 
steel has also been pointed out in the author's pre 
vious paper published by the A. I. M. E.* 


Manganese-Molybdenum NE Steel 


These relations have also been checked by other 
tests, and some similar results on NE 8339 steel are 
reported as further examples. This is a 0.40 per cent 
C manganese-molybdenum steel, which, though re- 
ported to be highly useful, has recently been deleted 
from the approved list of ““National Emergency”’ steels 
because of the scarcity of molybdenum. The data 
in Table 4 and Fig. 4 show how little the properties 
of this steel are affected by reducing the molybdenum 
to residual percentages obtainable from scrap, of 
even by eliminating molybdenum altogether, provided 
treatment with a titanium-boron alloy is substituted. 

The striking difference in hardenability between 
steels No. 14 with 0.29 per cent Mo and No. 15 
with 0.22 per cent, as shown on Fig. 4, was checked 
with duplicate test specimens cut from another part 
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Table 3.—Results of Tensile, Hardness, and Impact Tests on 0.5 per cent Ni, 0.5 per cent Cr Steels, Oil- 
Ouenched from 1550 deg. F. and Tempered as Noted. 
























































| Temper- | 
ing | % % Rock- | Izod 
Chemical Analysis, % Boron | Temper- Yield | Tensile Elonga- | Reduc- | well C | Impact 
ee jo Alley ature, Point, St’gth, | tion | tion of | Hard- | Value, 
No | Cc | Mn | Si | Mo | Treatment °F. p.s.i. p.s.i. | in 2 in. Area ness | Ft.-Lbs. 

me eG ee ao ea ee | None 450 276000 284000 | 8.5 35.7 | $05 | 12.7 
11 ae 1 87 25 .. | Carbertam 450 279000 238000 | 85 | 318 | 51.0 | 12.0 
12 -46 -97 27 oot Bortam 450 220000 276600 14: |b oe 49.5 | 15.7 

| Special | com : 

13 | 42 93 29 | | B-Zr 450 267000 279000 8.0 27.4 | 50.5 | 16.3 
y 0 "s 46 | 89 ; \ a) oe. None f 600 | 231000 257600 9.0 39.4 49.5 8.0 
11 | 47 | .87 .25 Carbortam | 600 220000 252000 | 7.5 30.4* 47.0 7.7 
12 46 | .97 .27 Bortam 600 223000 251000 + ae 36.8 47.5 11.3 

Special | 
13 42 93 .29 e B-Zr | 600 245000 250000 | 7.5 | 31.1 47.0 8.3 
10 46 | 89 | .26 | .24 None | 900 176800 189800 13.5 | 45.1 | 38.0 | 26.0 
11 .47 .87 25 ny Carbcrtam | 900 149700 164800 14.5 45.6 32.0 38.0 
12 -46 -97 27 Bortam 900 151000 162100 15.0 | 49.6 34.0 31.7 
Special 
13 42 | 93 | .29 Pa B-Zr 900 149200 | 162100 14.0 | 45.3 34.0 24.3 
| 























* Note:—Slight flaw in this fracture. 


Table 4.—Results of Tensile, Hardness and Impact Tests on 0.42 per cent C, 1.5 per cent Mn Steels, Oii- 
Quenched from 1550 deg. F. and Tempered as Noted. 
























































| | Temper- | | | 
ing % % | Rock- | Izod 
Chemical Analysis, % Boron , Temper- Yield | Tensile | Elonga-| Reduc- | wellC | Impact 
, Steel — — Alloy | ature, Point, Str’gth, tion tionof | Hard- Value, 
| No. Cc Mn | Si Mo | Treatment °F. p.S.i. p.s.i. in2in. | Area | ness | Ft.-Lbs. 
14 43 | 1.46 | .21 | .29 — es oo 257500 | 271000 | 9.5 | 44.1 51.0 13.3 
15 43 1.45 27 22 None 450 | 256000 269000 5 | ge 50." 7.2 
16 | .41 1.54 2 09 | Bortam 450 | 248000 | 261500 9.5 | 42.4 49.0 | 17.2 
17 | .43 1.57 26 | .. | Bortam 450 | 253500 268500 11.0 45.7 49.0 | 13.3 
18 | .43 1.48 | .22 | Carbcrtam 450 259500 272000 | 8.5 38.0 50.0 18.2 
Special 
9 | we Ce | | B-Zer | 450 256000 | 268000 | 9.0 | 42.6 | 49.0 | 6.5 
14 #8| .43 146 | .21 .29 None | 600 218300 240700 | 10.0 43.9 | 47.0 | 9.8 
15 | (e483 1.45 .27 .22 None 600 187000 | 214500 8.5 41.2 | 47.0 | 5.5 
16 | .41 | 1.54 .28 .09 Bortam 600 205900 | 231700 | 10.0 | 47.1 | 46.0 14.2 
i a 3 a” Oe Bortam 600 212300 | 235200 | 11.0 | 458 | 45.0 | 10.7 
18 43 | 1.48 22 | Carbertam | 600 211300 | 235500 8.0 | 40.1 | 47.0 | 125 
Special 
19 |} 42 | 1.57 .30 ad B-Zr | 600 210100 | 234000 10.0 44.4 | 450 | 6.0 
ee ee Es ee ee None 900 172200 180600 | 14.0 46.0 | 39.0 | 32.3 
15 | 43 | 1.45 | .27 | (22 None 900 164000 172200 145 | 485.) 37.0 | 32.8 
16 | 41 1.54 .28 .09 Bortam 900 145500 157900 15.0 $53.3 | 34.0 38.7 
17 | 43 1.57 .26 Bortam 900 142500 172700 17.0 55.9 33.0 37.5 
18 | 43 1.48 .22 Carbertam 900 151400 156800 16.0 49.5 32.0 | 41.2 
Special 
19 | .42 1.57 -30 ee B-Zr 900 138600 150900 16.0 52.0 | 31.0 | 41.5 
} | | 
































of the forged bars, but seems entirely too large to be 
explained by only 0.07 per cent difference in molyb- 
denum content. It could not, however, be explained 
by other differences in the compositions of the steels. 
The analyses were checked with samples drilled from 
the actual hardenability test specimens, and the onl 
difference in unintentional impurities between the two 
steels found with the spectrograph was in the alum- 
inum content. Since the same small amount of alum- 
inum was used in both heats, and the resulting con- 
tent was very low, it is concluded that the abnormally 
large difference in hatdenability must be due in part 
to a different degree of oxidation of the two heats in 
melting, so that some of the hardening elements oc- 
curred in a less effective form, or perhaps partly as 
oxides, in steel No. 15. 
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The agreement in hardenability between the boron- 
treated steels Nos. 17 and 18 is interesting by con- 
trast, and this was also checked by several other 
similarly-treated heats which were not included in Fig. 
4 to avoid excessive complexity of the chart. Through- 
out this work, it has been found decidedly more dif- 
ficult to secure consistent check results on the harden- 
ability of molybdenum steels than on that of boron- 
alloy treated steels, so that the boron-alloy treatment 
seems to have a definite advantage for promoting uni- 
formity between individual heats of steel. 

The results in Table 4 agree with those 4 Sma 
on the other kinds of steel in showing that the boron- 
alloy treated steels compare favorably with the 
molybdenum steels when tempered at 450 or 600 
deg. F., but when tempered at 900 deg. F. to a Rock- 
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Table 5.—Results of Tensile and Impact Tests on Cast Manganese-Molybdenum dteets, Water-Quenched from 


1650 deg. F. and Tempered as Noted. 


















































| Temper- 
ing % % Izod 
Chemical Analysis, % Boron Temper- Yield Tensile | Elonga- | Reduc- | Impact 
Steel picteainn Alloy ature, Point, Str’gth tion tion of | Value, 
No. Cc | Mn | Si | Mo | _ Treatment °F, p.s.i. p.s.i. in 2 in. Area _ | Ft.-Lbs. 
i SS 26 | ers tae 33 | None 1200 89600 106700 22.0 | 46.5 | 45.0 
21 28 | 1.66 | .53 18 | Carbortam 1200 89800 105000 22.5 46.7 45.0 
22 26) 1.47 | 49 | .04 | Carbortam 1200 79000 97500 27.0 62.5 74.0 
a~—CodTtiwd|stidSSC*dTSC(‘(zKS!S*«C*SL;SC(‘“‘iwzdS:SC*dS;Cié«Canrbbrtam 1075 | 177300 129400 15.0 33.7 35.0 
22 26 | 1.47 49 | .04 Carbortam 1075 100000 115200 21.5 56.8 57.0 
22 26 1.47 49 04 Carbortam 1000 106000 122000 18.5 $6.1 Not 
Deter- 
| | mined 
well C hardness below 40 the molybdenum steels are oo SEA] SY TARR (est HERR ee - re 
stronger though less ductile. The results after tem- Steel No.2 __ 
pering at 600 deg. F. also suggest that the boron- mee ET hog v3 
» 
alloy treatment hardly equals as much as 0.29 per cent , ) | 166% Mn, 018 % Mo 
Mo in strengthening effect even at the lower temper- © \ a and Carbortam 
ing temperatures. But in toughness or notched-bar im? 3 \ “ee 
pact value the Bortam and Carbortam treatments oe X RG 2b 
. . . . . WwW \ i L 
give a definite superiority. Steel No. 19, treated . tf > —+— + 68% Mn ond 033% Mo 
with the special boron-zirconium alloy with no Pas > | Reais 
. ‘ . . . x = — —— a a - — — —_ 
titanium, shows no superiority in toughness over ¥ PN y 147 To Mn, 0.04 Yo Mo and 
the molybdenum steels, so that the advantage of using =“ + N4-Corbortam 
titanium with boron is again apparent. 10 Y = ~ iio 
e ¢ Z | oe es; 2 


Cast Manganese-Molybdenum Steel 


Alloy steel of equivalent hardenability and physical 
properties after quenching and tempering at low tem- 
peratures can evidently be made by using the boron- 
alloy treatment instead of about 0.20 to 0.25 per 
cent Mo, but to duplicate the strength of the molyb- 
denum steel after tempering at 900 deg. F. or higher, 
the boron-treated non-molybdenum steel should be 
tempered somewhat less. Under all conditions, how- 
ever, superior toughness is attained by the quenched 
and tempered boron-alloy treated steels. 

A practical demonstration of these comparisons 
in steel made on a commercial scale was afforded 
by a recent trial of Carbortam in manganese-molyb- 
denum steel at a large open hearth steel foundry. This 
steel was normally made with about 0.28 C, 1.6 
Mn, and 0.3 per cent Mo, and the castings were 
quenched in water from 1650 deg. F. and tempered 
at 1200 deg. F. Two special heats were made, 
using 5 lbs. of Carbortam per ton after the regular 
aluminum deoxidation, one of them without any 
molybdenum added, and the other with only half the 
usual amount. The one without molybdenum, how- 
ever came abnormally low in manganese. Cast test- 
specimens were rough-machined about 1 in. round 
before quenching. 

Hardenability curves of these steels are shown in 
Fig. 5, and their compositions and properties after 
various tempering treatments are given in Table 5. 
Both of these Carbortam-treated heats were found to 
contain 0.001 per cent B by a spectrographic com- 
parison against well established standards in a steel- 
plant laboratory. 

The results reported in Table 5 and Fig. 5 show 
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4 
Distance from Quenched End in In. 


Fig. 5. Hardness distribution along sides of end- 
quenched specimens of the cast manganese-molyb- 
denum steels described in Table 5. 
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Fig. 6. Variation of some properties of quenched 
molybdenum and boron-alloy treated steels, respec- 
tively, with different tempering temperatures. 
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that about half the molybdenum in steel No. 20 
became unnecessary and could be omitted with even 
better hardenability and no change in tensile or im- 
pact properties after quenching and tempering at 
1200 deg. F., provided the steel was treated with 
Carbortam like No. 21. Steel No. 22 was unfortu- 
nately hardly comparable with the others on the basis 
of hardenability because of its lower manganese con- 
tent, but its tensile and impact properties were even 
better, with all the molybdenum addition replaced 
by the Carbortam treatment, than in the 0.33 per 
cent Mo steel, when the tempering temperature was 
reduced merely from 1200 to 1075 deg. F. Ob- 
viously a very important saving in molybdenum, and 
in economy, can be effected safely by these simple 
changes. All three of these steels withstood a special 
service test in an entirely satisfactory manner. 


Influence of Tempering Temperature 


A comparison of the effect of the tempering 
temperature on some of the properties of these steels 
containing molybdenum vs. the boron-alloy treat- 
ment is given in Fig. 6. From this chart the reduc- 
tion in tempering temperature required for main- 
taining the tensile strength without molybdenum 
but with the boron-alloy treatment instead can be es- 
timated. The impact resistance of the boron-alloy 
treated steel tempered at the lower temperature would 
evidently be at least as good, if not better than that 
of the molybdenum steel of equal strength. This 
hart shows that the boron alloys had a slightly better 
effect on the higher manganese steel than on the 
nickel-chromium steel. The values plotted on Fig. 
© were obtained with test specimens of the usual small 


size, all of which probably hardened quite completely 
when quenched. 


Conclusions 


Some of the conclusions that may be drawn from 
this work are as follows: 
_1. Treatment of medium-carbon steels with effec- 
tive amounts of Bortam and Carbortam increases 
the hardenability or depth of hardening about as 
much as raising the manganese content 0.7 per cent 
above the usual value, or raising the silicon content 
1.6 per cent above its usual value, or adding 0.20 
to 0.25 per cent Mo; but with cooling rates giving 
Rockwell hardness below about 40 C, the molyb- 
denum steels are generally slightly harder. 

2. When the tensile and impact properties are com- 
pared after quenching and tempering at tempera- 
tures not over 600 deg. F., the boron-alloy treated 
steels are practically as strong as similar untreated 
steels with about 0.25 per cent Mo, and are tougher 
and at least as ductile; but when compared after 
Tae and tempering at 900 deg. F., the molyb- 
enum steels are appreciably stronger though still 
less ductile and tough. 

3. For equivalent strength, therefore, a slightly 
lower tempering temperature may be required when 
boron-alloy treated steels are substituted for molyb- 
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denum steels, but the former will then have at 
least as much, or better, resistance to impact. 

4. More consistent agreement in hardenability has 
been found between individual heats of steel when 
the boron-alloy treatment was used, than between 
different heats of untreated molybdenum steel, so 
that the treatment evidently tends to promote uni- 
formity. 

5. The use of titanium rather than zirconium with 
boron is found to be advantageous, in the form 
of either a high-carbon titanium-boron alloy (Car- 
bortam) or a more complex low-carbon alloy (Bor- 
tam). A similar boron alloy with zirconium instead 
of titanium was found slightly less uniformly ef- 
fective in promoting hardenability and toughness 
of the hardened ‘steel. 

The above conclusions are based on tests of steel 
melted on a laboratory scale and poured in small in- 
gots, but it has also been found in commercial open- 
hearth heats of cast manganese-molybdenum steel 
that only 0.001 per cent B acquired from Carbortam 
treatment gave the same properties after quenching 
and tempering, and even better hardenability with 
only 0.18 per cent Mo as with 0.33 per <cnt Mo 
without the boron. Although 0.001 per cent B was 
not found to be sufficient to give the same harden- 
ability with a decrease of 0.29 per cent in the molyb- 
denum content together with a deficiency of 0.21 per 
cent in manganese, the tensile and impact properties 
of the quenched boron-alloy treated, non-molyb- 
denum, lower-manganese steel were even better than 
those of the 0.33 per cent Mo steel after tempering 
the former at a slightly lower temperature than the 
latter. Generally the use of sufficient Carbortam 
or Bortam to give about 0.002 per cent residual 
boron in the steel is recommended. 
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(Editorials continued from page 959) 


equipment and (2), a competent operator for this 


equipment. A grinding machine used as its de- 
signer intended, and in the hands of a qualified 
operator will not produce the generally dangerous 
effects described by the author. 

The large number of vital parts manufactured for 
use in aircraft and ordnance matériel and finished by 
grinding after hardening proves that grinding is not 
inherently a dangerous, or even a questionable proc- 
ess. The inspection methods now used are so search- 
ing and thorough that, if such were the case, the 
number of rejections would be enormous, or the 


service failures would be equally numerous. At the 
present high level of production, the number of high 
speed steel cutting tools ground and reground daily 
reaches figures of astronomical proportions. 

It would seem, then, in the face of widespread 
and satisfactory use of the precision grinding of 
hardened parts to very close tolerances and high de- 
grees of surface finish, that the author’s conclusions 
should not be interpreted too literally. Using the 
appropriate equipment and operating under adequate 
process specifications, grinding is unexcelled as a high 
production precision finishing method. —R.S.B., Jr. 


Strategic Materials in the Future 


The war is exhausting the world’s natural re- 
sources at an alarming rate, and what most concerns 
us is the prodigal consumption of United States’ 
wealth. What goes into the hopper of war manu- 
facture is by no means inexhaustible. Fortunately, 
metals can be partially recovered in form of scrap, 
but fuels such as oil and coal have only a prime— 
no secondary—consumption. 

Even before the present war copper ores had be- 
come progressively leaner, as observed in tables in 
the “Minerals Yearbook” of the Bureau of Mines. 
Thus average yields for the country as a whole from 
1935 to 1939 inclusive were 1.89, 1.54, 1.29, 1.34 
and 1.25 per cent. Some say supplies of bauxite 
may be used up in three years. Some experts pre- 
dict that the great Mesabi iron ore range may be 
exhausted by 1950. Lead, zinc and mercury are 
among the critically diminishing metals. In 1942, 
output of oil was greater than reserves discovered 
and considerable concern over future supplies has 
been expressed of late. 

Three courses of action are open for us: To de- 
velop our low grade ores, accumulate stock piles for 
emergencies, or cultivate and guard supplies of stra- 
tegic resources outside our borders. 

Despite nearly four years of war, Germany’s steels 
and metals equipment seem just as rich in alloys and 
critical materials as at the start of the war, judging 
by captured weapons and what leaks through our 
own military secrecy. Apparently Germany has de- 
pended almost entirely on tremendous stockpiles. 

A nation like Britain, on the other hand, with her 
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rich colonies and powerful Navy can depend largely 
on sources of supply elsewhere than on the British 
Isles. Yet such sources may not always prove avail- 
able, as we have learned to our sorrow through 
Japan’s grab of the world’s best tin, rubber and 
quinine. 

Probably the wisest course for the future is not to 
depend entirely on any one theory of supply. Right 
now we are apparently emphasizing the bringing in 
of foreign materials where possible, partly because 
it suits economy and expediency. Returning empty 
transports stop at foreign ports and pick up stra- 
tegic metals and materials, which is better than pro- 
ducing our own ingot metals from lean ores. 


If too much dependence is given to foreig: 
sources, we tend to leave undiscovered and unde 
veloped our local resources. Apparently our bes 
course for the future is to balance properly our im 
ports and home pioneering. It may be necessary to 
subsidize our home mining companies (as is nov 
being done to copper to some extent). 


Coupled with this policy may be a restriction on 
selling of war materials to potential enemies. The 
shipping of steel scrap and copper to Japan may not 
have been a total and calamitous mistake—if, from 
it, we have learned a lesson for the future. Z 

Finally, if peace plans call for making available 
world’s resources to all nations, let us not entirely 
forget our own best interest. We were too gen- 
erous and trusting in pre-Pearl Harbor days. 


—H. A. K. 
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NUMBER 10 PROCESSES AND PROCEDURES 
Welding 
A Comparison of Welding Processes 
Treatment 
Type of Characteristics Before After Type of Equipment 
Process Welding _|__ Welding 
Welding low melting point materials such as| Clean sur-|Remove flux, | Equipment is portable if 
Oxyhydrogen | lead, aluminum sheets, etc. faces to besnag and pol-| compressed gases are 
ES ce ee, Ae ‘ish weld. _| used. 
Oxyacetylene | Welding steel and many non-ferrous metals;| Clean sur-[Remove flux, Equipment is portable on 
Ga brazing, flame cutting, flame hardening, etc.| faces to be|snag and pol-| stationary, depending on 
Wel 4i Automatic equipment may be used for weld- | joined. ish weld. size of installation. Man- 
fetamng ing sheet stock to form steel tubing. This | ual and automatic equip- 
is the most widely used gas process. Flame | ment is used for welding, 
can be varied to be carburizing, neutral or | flame cutting and harden- 
oxidizing, depending on material being welded. ing. 

Upset Butt | Limited to use in small wireworking plants. Machine ends|Remove large | Not generally portable. 
to be joinedjupset area.| Both hand and automati- 
for smooth|(Grind or|cally operated machines 
contact.* _|polish). _—_—ij are used. 

Flash Butt | Used for joining sheets to form strip, and to| No  special|Remove flash| Not generally portable. 

weld circled strips and bars to form rings,| pre-treatmentiextrusion and | Both manual and auto- 








and for joining sections of pipe or tubing. | needed. spatter. | matic high production 
Dissimilar metals can be welded. Used for \(Grind and| machines are used, the 
high production operations where speed and polish). automatic for steel tub- 
low cost of operations are important. ot ie 
Spot Has a wide range of applications (in both the | Sheets vee None | Both portable and_ sta- 
Resistance shop and in high production industries) in| be very clean. tionary, hand and auto- 
Welding the joining of sheet stock. Portable machines | | matically operated ma- 
have a capacity of No. 30 gage to 1” in thick- | chines are available. 
| 


ness; the standard machines will accommodate 

sheets varying from No. 30 gage to 1” in thick- | 
ness. Most metals and alloys can be spot weld- | 
ed. Some coated steels can be spot welded. 








Seam A fast, high production method for joining | Sheets must None Equipment is not  port- 
sheet stock; straight and circular pressure tight | be very clean. able; the control is large, 
welds can be made at speeds of over 100” | expensive and delicate. 
per min. Some coated steels, carbon, low and | | Suitable for high produc- 
high alloy steels, some copper, magnesium, /tion joining of sheets. 


nickel and aluminum alloys are weldable. Range | 
of sheets weldable: No. 22 to No. 11 ga. 
(0.031-0.125”). | 































































































DC Carbon | For automatic and specialized applications None |Removal of | Usually the equipment is 





Arc (automatic welding of aluminum alloys). Also |Spatter is us-| stationary; arc cutting 
used for arc cutting (dismantling steel struc- ually unneces- equipment may be port- 
tures, etc.). Automatic machinery for welding — able especially if gas or 



























































DC Metal 






































AC Metal 
Arc 


heavy gage sheet steel to make tubing, also | 


used for welding some light gage tubing. a 





The most commonly used welding process is| _ 


the shielded metal arc; used for welding most 
metals and alloys when the correct choice of 
welding rod and of polarity is made. Non- 
ferrous electrodes that do. not give good re- 
sults with an AC arc can be used. Automatic 
equipment is used for welding light gage sheet 
steel to make tubing. This type of equipment 
is not generally used for welding in restricted 
areas, or in vertical or overhead positions. 


This type of welding equipment is used for 
about 10% of arc welding jobs. Welds in re- 
stricted areas or in overhead or vertical po- 
sitions may be made. Higher currents can be 
used than is possible with DC arcs, permitting 
thicker material to be welded. Not suitable 
for welding with aluminum, copper alloy, 
nickel, Inconel, Monel or bare steel rods. Lower 
no-load losses than DC machines. 



































Atomic 
Hydrogen 
AC Arc 








Used in specialized applications where other 
types of welding equipment are not suitable. 
Automatic equipment is used for welding stain- 
less sheets for tubing. Used for high-speed, 
high-Ni and high-Cr steels and light gage 
sheets. The y ingen costs are higher than 
those of the o common weldi rocesses. 









































‘None {Snag and pol- 
ish weld. 





None [Snag and pol- 
ish weld. 





diesel motors are used 
to drive the generator. — 


Manual equipment i 
portable. Both single 
and multiple operator 
units, an automatic! 
‘equipment are used. 








Portable or stationary, 
single or multiple opera- 
tor units are available. 
Transformers may be 
used as a source of weld- 
ing current (thus increas- 
ing efficiency and decreas- 
ing upkeep over motor- 
generator units). 





None (Grind and 





Manual equipment is 











Compiled by Robert S. Burpo, Jr. 























































































































polish weld. | portable. Automatic 
equipment for machine’ 
welding is stationary. 
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War needs have greatly broadened the field of use- 
fulness of high-pressure gases and liquids. And 
Walter Kidde & Company has kept pace with-that 
development by providing containers in an ever- 
widening variety. 

Kidde cylinders are available in many sizes and 
shapes for the storage of carbon dioxide and other 
gases. Special-purpose valves and release mechan- 
isms have been devised by Kidde engineers. 

If you need help in solving a high pressure con- 
tainer problem, why not get the benefit of Kidde’s 
experience? Our engineers will be glad to advise you. 
Just drop us a line—there is no obligation. 


Walter Kidde & Company, inc. [- 
531 Main Street Belleville, N. J. 
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NUMBER 11 MATERIALS AND DESIGN 
Copper Alloys 
peer ae a: cd ee ; ; - 
We begin in this issue the publication of a comprehensive tabulation of the common coppers and copper alloys, with refer- 
ence information on types, names, specifications, forms, compositions, and characteristics. The first two sections, appearing in 
this issue, are as follows: 
Subject | “File Facts’ Numbers | Title 
une Coppers with a minimum of 99.20% Cu, (Ag being counted as Cu) | 11 | Commercial Coppers TI 
a Copper-zinc alloys with a maximum of 0.50% Pb and having no | 12 | Brasses TU 
other impurity or alloying agent in excess of 1% | | 
The specifications of the other commercially important copper alloys — leaded brasses, bronzes, silicon coppers, phosphor cop- 
pers, copper beryllium alloys, aluminum bronzes, etc. — will be presented in future “File Facts’ pages. 
This information was obtained from the ASTM Standards, 1942, and from The SAE Handbook, 1942 edition. 
Commercial Coppers 
A Digest of Common Specifications 
Grade Specifications t 
| | Specifica- Lit 
‘. Name Forms tion No. Composition, % Characteristics aa | 
i +--+ 
Oxygen-free copper | Wire bars, billets} ASTM B170 |Cu + Ag, (min.),| High thermal and electrical conductivity; 44-4 
+ and cakes | 99.92 corrosion resistant and very ductile; also TT 
| used where resistance to hydrogen embrit- t+ 
| tlement or to fatigue are important. crt 
Lake tough pitch| Wire bars, cakes,| ASTM B4 Low-resistance lake: Low-resistance lake copper has: about the an 
copper slabs, billets, in- Cu + Ag, 99.900 same electrical properties as electrolytic ae | 
ots and _ ingot High-resistance lake: | tough pitch copper. High resistance lake +++ 
| ars Cu + Ag + As,| copper has lower conductivity and greater ++ 
- 99.900 strength than low resistance lake. + +4 
. — _ - sa Statice — a 
Electrolytic tougk| Wire bars, cakes,| ASTM BS Cu, 99.900 Most widely used form of copper; resistant it ~4 
pitch copper slabs, billets, in- to corrosion, can be easily formed, hot and : 
18e- ots and ingot cold worked, has good electrical properties 
. ars and fatigue resistance; susceptible to em- 
nd brittlement when heated in a reducing at- 
hat | mosphere. 
vere Electrolytic cathode | Cathode copper ASTM B115 |Cu + Ag, 99.90 Has the same resistivity as ASTM B4 and 
copper BS wire bar coppers. 
and Deoxidized copper | Fire - refined copper; ASTM B72 | Cu + Ag, 99.7000 Not suitable for electrical purposes nor 
her other than lake | | As, (max.), 0.1000 for further alloying; it is usually rolled 
an- into sheets and shapes for mechanical pur- 
| poses. 
— Form Specifications 
le’s 
‘Ou. Composition, % 
Forms Specification Types Cu+ Ag 
(min.) P (max.) AD 
’ Seamless condenser} ASTM B111, cop- | Copper 99.90 0.035 
tubes and ferrule per ee a PSS BRI 
é stock ASTM Bi11, arsen- | Arsenical copper ~ 99.20 — 0.015-0.75 
ical copper bana hen aaa Big spe 
CE BAe _ | Copper tubing 2 Se | ee eee +. 
Forging rods, bars | ASTM B1i24 Alloy No. 12 99.90 
___and_ shapes f 
Sheet, strip and| ASTM B152 A—Electrolytic tough pitch copper = | 99.90 | | 
oan plate B—Phosphorized copper, high residual 99.90 0.015-0.04 ' 
phosphorus Pi: hE 
C—Oxygen-free copper, without residual 99.90 
___ metallic deoxidants Ad , 
Di—Silver-bearing copper, tough pitch 99.90 27 Se } 
D2—Silver-bearing copper, phosphorized| 99.90 | 0.04 | ' 
D3—Silver-bearing copper, oxygen-free ak a I pe | 
, E—Arsenical tough pitch copper 99.95 0.015-0.50 
w SAE 71 Copper sheet 99.90 
Compiled by Robert S. Burpo, Jr. 
ae = — sais - - . 
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When alloy steel scrap 
is not classified, 
critical alloying metals 
are lost to the war effort 


Where alloys are concerned it isn’t enough to sweep 
up turnings, flashings and other scrap and start it 
back to the steel mills. 


When different grades of alloy scrap are flung to- 
gether, or alloy and common scrap thrown on the 
same pile, the content of alloying metals, so critical 
in this alloy-steel war, is sunk without trace. The 
precious alloys are lost as completely as if they were 
dumped into the sea. 


To help feed hungry furnaces and make more fight- 
ing alloy steels, alloy scrap must be classified, right at 
the spot where it is produced. It is so critical that we 
cannot afford to waste a pound of it. One-half of this 
country’s alloy-steel output depends on the 
availability, and therefore the proper classifica- 
tion, of alloy scrap. 


When alloy scrap gets “‘lost’’ it remains lost, for the 
man-hours that would be needed to pick over and 
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check every shipment simply cannot be spared. And 
when hidden alloys contaminate steels made to meet 
certain physical specifications, entire heats may be 
ruined. 


No one knows better than the steel-maker that 
painstaking classification of alloy scrap is no simple 
thing, takes patient organization. But it is a job worth 
doing, and one that can and must be done. There is 
no other way to make sure that every pound of critical 
alloying metals in the nation’s scrap supply is tagged 
and made available to do its part in winning the war. 





Our government has issued a classification list showing 
how alloy steel scrap should be segregated. If you havent 
it, and would like to receive a copy, let us send you one. 
Write to Bethlehem Steel Company, Bethlehem, Pa. 


METALS AND ALLOYS 
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If you have a bearing problem, bring it to 
Westinghouse. Skilled Micarta engineers will be 
glad to study your product and to analyze its 
applications. And they will give you the benefit 
of 35 years’ experience with industrial plastics. 


This experience is particularly extensive with 
respect to applications where lubrication by 
water is advantageous... 


FOR EXAMPLE, in more than 3,000 steel mill installations, 
heavy-duty Micarta bearings are giving 10 to 15 
times longer life—in one case, 100 times longer life. 


ON FIGHTING SHIPS AND CARGO VESSELS, Marine Micarta 
propeller shaft bearings and rudder stock bushings 
last many times longer than wood. 


AND HUNDREDS OF THOUSANDS of Micarta sleeve bear- 
ings are in use in other industries where depend- 
ability is vital. 


PLANTS IW 25 CITIES 


@ Westinghouse 





In these applications Micarta has taken over 
and is serving better. Softer than metal, Micarta 
provides a highly polished bearing surface. 
Whether lubricated with water, grease or oil, 
its coefficient of friction is low. 


Micarta bearings are available for high or 
low-speed applications . . . for water, oil or 
grease lubrication . . . or graphitized for self- 
lubrication. When the job calls for bearings, be 
sure you have all the facts about Micarta 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pennsylvania. }-06336 
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OFFICES EVERYWHERE 


TYPICAL MICARTA TOUGH JOBS IN 
WAR APPLICATIONS 

Aircraft structural parts 

Industrial gears 


Protective helmet liners 


Aircraft control pulleys 


Instrument panels Das tteres 
Steel mill bearings 

Thrust washers Fuse mountings 
Marine bearings Insulating washers 











be . 
1cenrtea She INDUSTRIAL PLASTIC 
992 


METALS AND ALLOYS 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































P| adie a =e a = 
i | i i I j 
| 1 s i ' : + 
is i = 
T a tT 7 * — 
t [oc ede ease eee mas : J 4 I 
qua? 40g ‘Quis puv 4adgo? upyz 4ayjo Sjuamaja fo JvjO] wnmiDYy, 
2 c | | ! 
w | | | | | 
< 3 —_— a 90°0 | 0c 0 | O'79-0°6S WIM ssvig | [Row zuNnWY 78 AVS nee 
a «= a ciuiiigemnmanaaetel _ - ES EE 
=) Fa 0¢'I | | 
S -0¢ 0 US | “ | ovo | o€0 | 0°19-0'6S | Furqn} ssviq [BARN | [ejow zjuny ‘OL FYS 
Ss ee Bie | | ; Suign} 
E ae" Pm L0°0 | 0s'0 | 0°€9-0°6S | sSBIq SSaTWeIs payeouUYy | je}aW ZUNW ‘FL ZYS | 
) ost | i | | 
3 “0$'0 US 2 O1'0 070 | 0'79-0°6S pos ssesq [BARN] €Z4 AVS 
aa sic o ee ee EE 2 on ome an 
o 00°! | sajefd aqny sseiq 
a “OS 0 US | - OL'o 070 | 0°19-0°6S | sasuapu0> Aojye Jaddoy [PaAeN ‘IZ1IG WLSV 
< xew | | sajyeyd aqn) jeyow 
° Sz'ous | é $10 06°0-S€'0 | O'19-0°8S | Jasuapuod Aoyje Jaddoy} zunyW ‘ILIq WLSV 
— ‘ L0°0 08°0 0°€9-0°6S saqny sseiq “[SIW | C$ Aojiy “SeId WLSV 
sadvys pur sieq ‘spor Sur < ose 
8 ~ oO1-s 0 US “ Ovo 070 19-6¢ “F104 Aoyye aseq-Jaddoy ¢z AOI ‘pz1q W.LSV 4% anenan an 
7 —_—— —_—— _— ~ — Ss 
sodeys x 
pure sieq ‘spor Zul S 
es St0 0z'0 C19-S'8¢ “F104 Aoqye aseq-Jaddoy iz AOILV ‘pz1q WLSY = 
yPoys apnssaj pur ae 
4 Saqn} J9sUaPUOD ssayWeIs ejow > 
“ ow — = Loo €'0 0°€9-0°6¢ | Aojye-raddod pur saddoy zunyw ‘I1I@ WLSY > 
4 xe | 7 i rejour Aoyye aatsuadxaut Ayaan x aBeS 
: ‘ , silane “a -Bjaz © st yt Ssaniyenb Suryiom ~ 
stous | fee Lo'0 os 0 0°€9-0'6S adid ssvig _ aun ‘eh WLSV soy 9U2]]20%9 pus pyoo pood = 
O'1-S'O US ag Oro O1-r' 0 0°79-0'°6S spor sseiq [PAPN'| g aprIy ‘17q WLSV | S84 ‘AWpHONp ayeJapow pur (06-09 2 
ten ~ —WueNs Yysry yA posurqwos ‘sstiq [PARNI) & 
O'T-S'0 US “ oro 070 0°79-0'6S Spor sseiq [PAPN'| VY apes ‘17 WLLSY | 2urisisas uorsors0> Itey sey Jes2W ZuuN!W FS 
) 
‘ #uign} — 
ee} em 40°0 080 0°89-0°C9 | sstiq SsajWeas poalrouuUy ssvig yay ‘bl AVS 
: a | = ¢o'0 €0°0 j ¢'L9-S'P9 | Jaays sseIq [eIDIZWWOD > pry ‘OL AVS 
_ ai y0'0 ~ LOO 0'°69-0°99 | jaays sseIqg JeIJaWIWOD d 2prIy ‘OL AVS shoj[e O€-OL JO yey 
- — -- — uey} ssoy Apysiys st aur) 
il —— ‘5 Lo°0 08°0-0€'0 | 0°89-0'°S9 saqny ssvsq “PSIW | ¢% AOTY “SEA WLLSV | -Sisaz worsosJ0> ‘]eJaUaT uF sees 
= = el : a ee mee sarjjadoid Furyi0m pyod poo# 
= 3 care’ | ee $00 Oro ¢°L9-0' 9 asim sseig | 1% Aolly “beId W.LSV aavy shoyye saddod %pg ayy 
£ R ‘ ; we ‘ ‘Zurmerp dsap pue Furuurds 
= — . adid jaAesp Pe yuu) 
: | | ——_ | | ze SNe | SEG HOM “Eva WUSV | 305  ayquums ase (%89 ®) (1 pur z 
a | » soo 0¢'0 ¢°L9-0'F9 dims pue joays ssvig | s¢ Aoyy ‘o¢q wuLsy | 7U2U02 sJeddo> ssysiy yyw! JO “pE-99 ‘sseIq oo 
N asoy} ‘iaddo> %89 0} $9 UTE} [BIDJaWIWOD 
xe —s 0 $00 L0°0 0°69-0°99 dizjs pue yooys sseig | 1% Aolpy ‘O¢q WLLSV | -wo dnosZ sry) ur shopye ayy ssesqg y3iy 
- S4194ID uz “xeuw ‘84 *xew ‘qd ny apessyy 40 w0Y suonesiyisads S314St49g2e1ey*) owen t 
aan 3 0% *wouIsodwo> cht 





Set Ba & BF 








IS CHROMIUM PLATING 


YOUR ANSWER TO 


EXTENDING THE LIFE OF VALUABLE TOOLS AND EQUIPMENy 


CHROMIUM PLATING | 


> may reclaim many 


parts when worn or =‘ 


machined off-size 


Tue PROBLEM of replacing parts of worn equipment 
and production tools is frequently solved by building up 
the worn areas with chromium. Many plants also use 
chromium plating to reclaim parts which have been 
machined off-size and would otherwise have to be 
scrapped. Time and material saved in this way are 
especially important to the war effort. In addition, the 
reclaimed part often lasts several times longer than the 
original piece due to the hardness and wear resistance 
of the chromium plated surface. 

For example, one plant salvaged several hundred cut 
and draw punches with off-center punch bearings by 
gtinding them oversize and then chromium plating. 
Another had just completed an order for 700 spindles 
when the specifications were changed. Too small by 
several thousandths, they were salvaged by building up 
with chromium. Steel shafts on pumps handling corro- 
sive liquids had to be replaced every few months... 
Reclaimed by chromium plating, they have shown no 
sign of wear in three years! 


FOR MANY OTHER PARTS AND TOOLS 


These are just a few of countless ways that chromium 
plating saves valuable materials and man-hours today 
. . . by extending the life of a wide variety of surfaces 
subject to wear and corrosion. Successful applications 
for both new equipment and salvage include:—coating 





and drying rollers, molding and mixing equipment, ball 
and roller bearing parts, cylinders, cylinder liners and 
piston rings, shafts, axles, pistons and many types of taps, 
dies, reamers, spindles, fixtures and gauges. 





Booklet describes these 
applications in detail =» 


“The Last Thousandth of an Inch” 
will assist in determining the appli- 
cation for chromium plating on your 
products and equipment, In writing 
for your copy, please mention 
METALS AND ALLOYS. 


UNITED CHROMIUM 


INCORPORATED 
51 East 42nd Street, New York, N. Y- 


Waterbury, Conn. * Detroit, Mich. 
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gsten-copper and cemented tungsten 


are in common use for the contact tips of 
welding electrodes, particularly for re- 
sistance welding. Tungsten is a critical 
war material, and is high in cost. 

It has been common practice to discard 
electrode tips after they were partially 
worn down. In the tube plant of the 
RCA Mfg. Co., a procedure has been de- 
veloped whereby tungsten electrode tips, 
regardiess of their shape or size, can 
be salvaged with a minimum of cost and 
a maximum of saving in dollars and mate- 
rial by assembling discarded tips with the 
use of silver solder or brazing material. 

‘he process is as follows: In the case 
f cemented tungsten-copper electrodes, 
the tips are removed from the tip holders 


and are Cleaned to bright metal. The 
accompanying photograph illustrates the 

bsequent steps. Holes are drilled in the 
discarded tips to take a copper aligning 
plug. This plug, which fits the hole with 
.003 in. clearance, locates the tips for 
assembly. The surfaces of the tips to be 
joined are well fluxed, and a piece of 





005 in. sheet silver solder is sandwiched 
between them. The temperature of the 
parts is then brought up slowly to the 
point where the silver solder flows free- 
ly. At this stage, the parts are rotated 
and pressed together lightly to insure a 
good bond between the tips and the elim- 
ination of flux pockets. 
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Salvaging of Tungsten Electrodes 


by Thomas F. Flynn, 
RCA Victor Div., 
Radio Corp. of America 


With pure tungsten tips, the surfaces 
to be joined are given a light coating 
of copper before the silver soldering op- 
eration, to insure a solid bond. The 
method illustrated utilizes an aligning plug. 
A wide variety of methods for locating 
parts during assembly may be required for 
different jobs, but these should not pre- 
sent difficult problems, since the process 
is readily adaptable to them. 

For assemblies where it is desired to 
add additional material to a worn-out tip 
without disturbing the tip in its holder, 
the second joint is made by utilizing a 
silver solder that melts at a lower tem- 
perature than the solder between the orig- 
inal tip and its holder. 

Before this assembly process was worked 
out in our tube plant, approximately 50 
per cent of tip material was discarded. 
Today, we are utilizing 100 per cent of 
the material. Aside from the saving of 
critical material, the financial saving runs 
into thousands of dollars a year. 

{The author was awarded a Certificate 
of Individual Production Merit by the 
War Production Board for this idea— 
Editor. } 


Outside Weld and Grinding 
Eliminated 


By Thomas Born, 
White Motor Co., Cleveland 


Jobs are often done the hard way just 
because they were first started that way 
and without anyone subsequently giving 
further thought to improving or simpli- 
fying the method. Often the improvement 
is a simple one with the remark made: 
“Why didn’t somebody think of this be- 
fore?” 

Such was the case with a sheet metal 





fabricated part in the plant where I work. 
As shown in the accompanying photo- 
graph of the author and his idea, the 
parts were formerly welded together, both 
inside and outside along the white line. 
I decided to eliminate the outside weld, 
which at the same time made unnecessary 





a grinding operation. The part was as 
sound and serviceable as before. But the 
eliminations saved about 300 man-hours a 
month. 

{The author was awarded a Certificate 
of Production Merit by the War Produc- 
tion Board for this idea.—Editor. } 


A thorough understanding of grinding 
wheels on the part of the production 
engineer often pays big dividends. A large 
automobile plant, changing its camshafts 
from a steel forging to an iron casting, 
changed three of the specifications of the 
grinding wheel and produced camshafts 
having the same finish, same accuracy and 
same high quality, though the material 
was radically different. 


—-“Grits and Grinds,” 
Norton Company 
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Steel mills, usually having neither 
time nor facilities for sorting scrap, dump 
it into furnaces as it comes to them. As 
a result, so.ae shipments of ordinary steel 
contain more nickel than the so-ca'led 
nickel-steel alloys. Thus, gear engineers 
are often receiving alloy steel that they 
tried to conserve through the use of heat 
treated carbon steel. More and more is 
Spectroscopic analysis being used on every 
new batch of steel received. It identifies 
the spectral lines of every element present 
in an unknown substance and permits 
classification of the steels for proper heat 
treatment. 

Westinghouse Electric & Mfg. Co. 


Scarfing Done by Hand or Machine 


by E. A. Doyle 
Linde Air Products Co. 


Surface imperfections on steel billets 
and slabs are removed quickly by the 
oxyacetylene flame. This operation, known 
as steel conditioning or scarfing, can be 





accomplished manually after the steel has 
cooled, as shown in the top photograph. 

Scarfing can also be done by a condi- 
tioning machine set into the rolling-mill 
line, which scarfs the steel while it is 





still hot and without interrupting the roll- 
ing operation. The machine in the lower 
photograph is removing simultaneously 
1/16 in. of steel from all four sides of 
an 8-in. square billet at a speed of 125 
ft. per minute. 
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Ode* to an Electrode 


Much has been writ. 


by W. F. Schaphorst, ten on how best to put 
45 Academy St., to use welding electrode 
Newark, N. J. stubs. Perhaps one of the 


most novel is to give 


I’m just an electrode, I humbly admit, them to welding schools 


But, nevertheless, | am doing my bit; for practice work. A 
Good welders rely on my strength and my grip member of the New 
For safeguarding cannon, tank, airplane, and ship. York Board of Education 
Without me you never will get anywhere, 
So please, Mister Welder, do treat me with care. 
In storage insist that I’m always kept dry, 
Off the damp floor on a shelf amply high. 
Beware sweating pipes, open windows, and such, 
| sometimes am rusted by H:O’s touch. 
Then, if through some mishap | chance to get wet, 
Just spread me out quickly. And please don’t forget than 8-in. of a 144m 
That I do my best work when I am not bent; electvode. Material te fe 
And fit all joints properly ’ere you consent welded is placed on 
To do any welding, and then for best strength revolving, mechanically. 
Make legs of all fillet welds equal in length, driven fixture and, be. 
And, too, make the face of all fillet welds flat. cause of automatic and 
Since I'm growing scarcer, it's now urgent that continuous natave. it 
To win in this conflict with gun, plane, and sub, always most economical 
You use me clear down to the tiniest stub. to start each routi with 
Produce everlastingly with me — don't cease — new electrodes. “Gan 
And we'll win the war, and the right kind of peace. phan” stubs are best 
given away. 

General Elect Co. 


and a certain manufac. 
turer got together by ac. 
cident and evolved the 
idea. The manufacturer 
explained that in a cer. 
tain production iob it is 
impossible 10 Use more 


* Ode: the same thoughtful treatment is 
owed to an electrode as to any good friend 
—Editor 














Avoiding Quench-Cracking 


by William P. Matthew, 
A. O. G. Corporation 


In the manufacture of trigger handles 
for a small anti-aircraft cannon even with 
best results, a 6 per cent crack failure 
resulted in an interrupted water quench. 
The Rockwell specification was C-47-53 
on thin and thick sections. The triggers 
are made of plain carbon steel forging, 
with .48 carbon. An appalling loss due 
to cracking was being experienced. 

Almost every known quenching medium 
was tried, but results were always the 
same — either uniform Rockwells were 
obtained along with some cracks, or the 
cracks were eliminated at the expense 
of uniform hardness. The crack always 











occurred in back of a webbed section on Fig.2 
the handle. 

It was reasoned, therefore, that in result was the elimination of the cracks 
quenching the last place to harden, hence while still obtaining full hardness 


the last place to expand when the rest 
of the metal was contracting, was in the 
center of the web, which is indicated 
in Fig. 1. 

The solution lay in bringing this last 
point of expansion to the surface where 
strains could expend themselves in the 
open without setting up a crack from 
the interior to the surface as an avenue 
of escape. This was done simply by 
placing an asbestos sheet over the back of 
the web. (Fig. 2), held in place by a _F L. Spanglem 
thin metal sheet wired to the handle. The American Society for Safety Engineers 


Sharp exposed wire rope ends aré e& 
tremely hazardous. A simple remedy 
is to braze the end of the rope with 
a bronze welding rod, running it back 
an inch or two from the end. Domne 
properly, it covers all the wire ends and 
holds the rope intact so that setzings 
can be removed. 
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Silica Refractories 


Condensed from “The Iron Age’ 


Raw material for silica brick is usually 
96 to 98 per cent silica. Lime is normal. 
ly added as a bond, varying between 1 and 
2.5 per cent. The effect of lime on the 
melting point of silica is peculiar in that a 
replacement of almost 30 per cent of the 
silica results in only a small drop in melt. 
ing point. This is attributed to the fact 
that lime and silica form two liquids that 
are immiscible. This is not true of certain 
other oxides. Hence if Jime is used as a 
bond, quartzite should not be high ip 
alumina or alkalies. 

In the reaction between silica and iron 
oxide there is immiscibility and only a 
small drop in melting point, even with 
40 per cent substitution by iron oxide. 
This is important since otherwise silica re. 
fractories would be rapidly slagged away 
by the iron oxide in the furnace atmos. 
phere. In actual practice, the iron in con- 
tact with the silica is by no means all inp 
the ferrous state but the same tendencies 
are present even in the ternary system Sj 
O.-FeO-FeOs. 

Sosman suggests that the iron oxide pick- 
up and its effect on the melting point of 
a roof limits the safe operating tempera- 
ture to 3000 deg. F. In many works an 
operating temperature of 3055 deg. F. is 
considered quite reasonable. 

Reactions of silica with alumina are 
also of great importance since alumina 
occurs in the natural rock, while clay is 
sometimes used as a bond for silica bricks 
and always as a bond for the so-called gan- 
ister, used for patching launders and acid 
furnace tap holes. 

Silica suitable for brick making in the 
United States is obtained from the Tus- 
carora in Pa., the Barboo in Wis., and 
Weiner formations in Ala. The first two 
are known as eastern and western quartzite, 
The western bricks have higher thermal 
conductivity which is attributed to lower 
porosity. 

This difference in porosity raises the 
point which is clearly brought out by raw 
materials used in Germany. Until recently 
German bricks were made from Findlings 
quartzites which are suitable for making 
silica brick, whereas American and British 
quartzites are of coarse crystal size, find- 
lings shows a wide range, including some 
very fine material. One result is that the 
Findlings quartzite shows a much more 
rapid rate of conversion to cristobalite and 
tridymite. 

Quite as important as the crystal size 
is the porosity before and after firing. 
The Findlings material showed a porosity 
of only 0.3 per cent before firing as com- 
pared with 1.0 per cent for Welsh quartzite, 
4.6 per cent for Sheffield ganister and 13.0 
per cent for a bastard ganister. On firing, 
the advantage of the Findlings material 
becomes still more obvious. 

The difference in the conversion rate as 
judged from the drop in specific gravity 
is not striking, but here again Findlings 
is the best; it drops to 2.41 after 1 hr. 
at 2640 deg. F. 


—J. H. Chesters, Iron Age, 
Vol. 151, Jan. 21, 1943, pp. 36-41 
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The relation between slag volume and coke consumption is definite. 


Are you taking fullest advantage of this relationship to produce more iron? 


The proper application of SOLVAY Dustiess Dense SODA ASH 
will permit lower slag volume with consequent savings, and at the same 
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Get the advantages of the 
HIGH BONDING STRENGTH 


af FIR BRICK CEMENT 





... Se It 


FOR bonding stopper rod sleeves and heads 
and for hot top assemblies. 


FOR lining cupolas and bull ladles. 


FOR daubing spout and patching in melting 
zone. 


TO withstand the combined effects of vibra- 
tion and high temperatures—as in the mantel 
of gorge furnace stacks. 


TO paint the outside of crucible furnace pots. 


TO lay up fire brick in lead reverberatory and 


brass melting furnaces. 
And scores of other uses. 


Independent laboratory tests proved this bond- 
ing strength to be 800 Ibs. per sq. in. at room 
temperature, 1270 lbs. per sq, in. at 2600° F. 
For more details write . . 


eit ttt to 


REFRACTORIES COMPANY 





ADAMANT has a 778 S. Swanson St., Philadelphia, Pa. 
P. C. E. of 3000°F, Plus In Canada, Canadian Botfield Refractories Co. 
Ltd., 171 Eastern Avenue, Toronto 











OrCtntoint in the Production 
ry a) OF. 0 eb ae be > > 





Moore Rapid 


Furnaces 


For the melting of plain carbon and alloy steels, 
and gray and malleable irons. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 
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Rolls for Sheet Galvanizing 


Condensed from “Steel’’ 


Rolls for sheet galvanizing machines are 
made from plain and alloy cast-irons and 
carbon and alloy steels. Steel rolls can be 
cast or forged. 

In one galvanizing machine, the syb. 
merged rolls are solid forgings of special 
steel about 8 in. in diameter when ney. 
Forged steel renewable sleeves protect the 
necks from the action of the zinc. As the 
roll surfaces must be kept smooth and true, 
they must be machined occasionally, taking 
off about ¥% in. diameter. With con. 
tinuous operation under good conditions, 
rolls are usually machined every 8 months. 
They can be used until reduced to about 
6 in. diameter. 


The bottom roll must be not less than 
1 in. above the dross line. A worm drive 
is best for this roll as it causes the least 
agitation of the bath. The exit rolls re 
move excess metal, control the weight of 
the coating, and make it even. Generally, 
they are similar to the submerged rolls 
and are maintained similarly. The surfaces 
have spiral grooves to carry the zinc along 
the rolls and assist in making the coating 
uniform. The motion of the exit rolls 
must be smooth and regular. 

Provision is made for changing the rela- 
tive. speeds of the submerged and exit 
rolls to prevent crowding or pulling the 
sheets. The bath level is usually kept 
highest for the heaviest gage sheets, and 
lowest for light-gage sheets. If allowed 
to drop too low, dirt, flux, etc., are more 
likely to collect on them and be olled 
into the coating. 

An easily removable separating plate of 
special steel keeps flux and oxide away 
from the rolls and confines clean zinc 
around them. Clean galvanized shee! can 
not be produced without this plate. For 
smooth and uniform application of the 
molten zinc, the surface of the roll must 
be ‘wet’ properly, which can be done 
only by a zinc-iron alloy. At low tempera- 
tures the zinc-iron alloy protects the roll 
surface from continued drastic attack by the 
zinc. 

With increased temperature, a recrystalli- 
zation of the zinc-iron alloy occurs, and the 
protecting alloy formed at low temperatures 
seems to open up, allowing the zinc to 
penetrate through to fresh iron below. In 
addition, the taking up of more iron into 
the zinc-iron alloy seems to increase great 
ly its expansive power. 

As the groove is already a weak point 
and all the destructive elements are con- 
centrated there, cracking of the rolls in the 
grooves is almost certain to result. The 
cracks usually develop at the bottom of the 
groove. A U-shaped groove is recommend- 
ed, as cracking occurs less readily in this 
case than if the bottom has square cornefs 
or is V-shaped. 


Causes of Warping 


Warping of rolls may result if the im 
ternal strains caused by machining are not 
relieved by proper heat treatment. Warping 
in the consumer’s shop may be caused by 
mechanical bending through improper ff 
moval of the roll from the machine; by 
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If you are a_ metallurgical, 
aeronautical, mechanical, mining 
or chemical engineer—you will 
need GENERAL METALLOGRAPHY 
—because all the material is ex- 
pertly organized and developed 
to give you the information you 
need—when you need it! 


291 Pages 123 Illustrations 


$3.25 
APPROVAL COUPON 


M&A-5-43 


t 
' 
: JOHN WILEY & SONS, Inc. | 
, 440 Fourth Avenue, ; 
s New York, N. Y. ; 
| 
Please send me a copy of GENERAL METAL- § 
: LOGRAPHY on ten days’ approval. At the § 
end of that time, if I deci to keep the t 
& book, I will remit $3.25 plug postage; other- ' 
- wise I will return the book postpaid. ' 
' és 
D- EEE wh tir0s0-c o csinciupshediiidinins’s ca tiekatin ., 
: Ce ee ee H 
SP, eo. ab akevectbene . 
' 
g SmMOVEE OY on. 6.2... cece eee eeeees ' 
: : 





MAY, 1943 





placing a hot roll on a cold floor; by cool- 
ing a roll in water after removal from the 
zinc bath; and by charging a cold roll into 
the hot bath. 


In cleaning the rolls, the temperature 
should be kept well under 900 deg. F. 
An ideal method is a long soaking at low 
temperature. It appears desirable to use 
high-pressure hot air or dry steam to blow 
the surface and grooves clean after the 
metal has been thoroughly softened and 
melted at the low temperature. 


If the rolls are cleaned by pickling, the 
sulphuric acid should be weak, and a good 
inhibitor used. This may take 2 to 3 
hrs. The temperature of the acid bath 
should be low, and the roll should not be 
put into it while at a high temperature. 
Tin and cadmium are used in sheet gal- 
vanizing baths to make the zinc more fluid. 
A bath in this condition can be operated 
at lower temperatures than one of pure 
zinc. 


There should be no high concentration of 
heat in the bottom of the pot, as this pro- 
duces excessive dross. When this material 
gets into the grooves, it can crack the roll. 
High temperatures also favor pitting of the 
surface. 


Rolls should be kept turning continually 
in the bath when there is a stoppage of 
production. In case of long shut-downs, 
it is best to remove the exit rolls from 
the bath. 


—Wallace G. Imhoff, Steel, Vol. 112, Jan. 25, 
1943, pp. 72-73, 76, 78; Feb. 8, 1943, pp. 88, 
90, 112. 


Steel Clad With Gilding Metal 


Condensed from “The Iron Age” 


Originally developed by Superior Steel 
Corp. as a method for producing a com- 
posite steel with an ordinary carbon core 
and a stainless steel surface, the process 
is no wused to produce a composite metal, 
80 per cent of which is ordinary steel and 
20 per cent gilding metal (90% Cu and 
10% Zn). 

This composite metal is used in the pro- 
duction of 30 and 50 caliber bullet jackets. 
To comply with large orders for the United 
States government the Superior Steel Corp. 
allowed the use of the process without roy- 
alties for the duration of the war. 


Potential uses for the process during 
peace time appear sizable, since the com- 
posite metal is not limited to steel and gild- 
ing metal alone, but can also utilize stain- 
less steel, silver, copper, and other metals. 


The process consists of starting out 
with a special section of ordinary carbon 
steel. Steel section with the gilding metal 
facing is given a special treatment to keep 
the metal together. With gilding facing 
secured in place it is put in a furnace for 
heating and afterwards the material is 
rolled through several passes into a hot- 
rolled gilding metal clad steel strip. Later 
it is annealed, pickled, cold-rolled and 
sheared. 


Disks are punched out and cups are made 
which are later drawn into finished bullet 
jackets. 


—T. C. Campbell, Iron Age, Vol. 151, 
Jan. 14, 1943, pp. 33-34. 
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® Lunke-Rite—an extremely ef- 
fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect om 
quality of steel by reducing rate 
of cooling in center section of 
ingot. This fact is especially im- 
portant for large forging ingots; 
its tendency being to eliminate 
internal cracks.—Also used for 
fitting ladle stepper into nozzle; 
—as cover on steel in ladle where 
duplexing or reladling is prac- 
ticed;—as cover on hot metal 
being transported a distance from 
blast furnaces ;—etc. 


© Rite-Melt Cleanser— put in 


furnace during charging or in 
ladle. 


® Rite-Sulphur Reducer—put in 
ladle. 


© Rite-Stool Protector—put on 
center of stool. 


© Rite-Moldcote—can be easily 
sprayed and is economical to use. 


CONRAD WOLFF, DR.- Ing. 


Manufacturer—Owner of 
The Rite-Products Company 
Irvington, N. }. 
P. O. Box 448 .. . Newark, N. Jj. 


Additional Products: 
Rite-Tonerde 
Finest levigated alumina 


Green-Rouge Polish 
Levigated Chremic oxide 


Mild Polish 
Levigated tin oxide 


Sharp Polish 
Levigated eerium oxide. 
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Graphite Rod Melting Furnaces 
Condensed from “Stahl u. Eisen” 


Graphite rod melting furnaces are usu- 
ally drum furnaces with one or two heat- 
ing rods, or hearth furnaces with 3 rods, 
which are heated by low voltage alternat- 
ing current and transmit their heat prac- 


tically only by radiation to the charge and 
the furnace walls. Some of the more usual 


types are listed in table below. 


The heating rods consist of electro- 
graphite with a specific resistance of 8-12 
ohm per m. per sq. mm. and require, 
according to dimensions, 20 to 75 volt 
maximum with up to 6000 amp. (300 amp. 








Type of furnace | Steel Charge | Capacity Graphite Rods 
Kg. KVA No. | length mm. | diam. mm. 
30 60 l 365 | 30 
Drum 100 | 120 1 765 30 
200 180 1 970 | 35 
300 200 l 1200 50 
Hearth 1000 450 5) 1200 50 
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DEOXIDINE’s ability to eradicate 
rust chemically has been long rec- 
ognized. In the munitions indus- 
try today, as in the sheet metal 
industry in the past, it eliminates 
laborious hand operations for 
rust removal, speeds production, 
and leaves metal surfaces pre- 
pared properly to receive paint. 


Pickling provides a quick, easy 
and economical method of re- 


moving scale, and this operation 
is made safe and efficient by the 
addition of RODINE, the acid in- 


hibitor, to the pickling bath. 


The ACP Alkali Cleaning System 
utilizes RIDOLINE in spray or dip 
method to speed production... 
followed by diluted DEOXYLYTE 
to counteract alkalinity. Critical 
materials are conserved for more 
important uses by substituting 
this ACP Process. 


All along the industrial battlefront ACP Products and Processes are helping. LITHOFORM 
coats galvanized iron to hold paint; FLOSOL is an exceptional soldering flux for many metals; 


KEMICK holds to and protects metal surfaces even when heated red-hot; CUPRODINE to 
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per sq. cm.); the radiated energy is about 
100 watt per sq. cm. surface at a tempera. 
ture of 2500 deg. C. (4530 deg. F.). The 
energy consumption is made up as follows: 


Capacity in kg. 100-120 1000-1209 

Energy ) ‘ { melting 125- 90 450- 409 
or 

in Kw. | finishing 90- 65 360- 250 

Steel, type AB AB 

total energy 

in kw. hr. 

per ton 680-720 850-950 680-720 800-999 


Type A steel is high alloy steel with 07 
to 2.0 C, 4 to 20 Cr, 4 to 12 W and 
5 to 35 per cent Co. B is a medium alloy 
steel with 0.2 to 0.6 per cent C. Ag 
investigation of the economy of the 1-ton 
hearth furnace showed that it is practically 
the same as that of the coreless induction 
furnace. The drum type furnace is more 
advantageous than the hearth type with re 
gard to charging and energy cost. 


—W. Geller & H. Honig, Stahl u. Eisen 
Vol. 62, Jan. 1, 1942, pp. 9-14, 


Rolling of Copper 


Condensed from 
"Jour. of Applied Mechanics’ 


The complete strain distribution in rolled 
bars was studied by rolling copper bars with 
a varying number of passes in different di- 
rections at a 20 per cent reduction per pass, 
Previous studies published have been made 
on bars rolled in one direction only. The 
strain patterns were made visible by coat- 
ing the bars with a brittle lacquer. 

The tests established the fact that al- 
ternate passes in different directions pro- 
duce much less distorted networks, as com- 
pared to the cases of rolling in the same 
direction for each pass. Tensile clastic 
strains exist ahead of the rolls. Some 
numerical values are given derived {rom 
such tests. 

A comparison of lateral compression tests 
and the rolling experiments demonstrate the 
presence of similarly directed elastic tensile 
strains in both cases for some distance from 
the center lines of the rolls. The net- 
work shows that the shearing strains were 
always the greatest in the outside fibers of 
the bars when they were rolled in the 
same direction with a number of reductions. 

On the other hand, the shearing strains 
were greatest inside the bar when rolling 
took place in alternately opposed directions. 
The sequence of the rolling «operations 
does not affect appreciably the magnitudes 
of the axial, vertical or lateral normal 
strains, but affects in a very marked man 
ner the shearing strains and the shape of 
the profiles of the vertical lines marked on 
the bar. 

The alternately opposed directions of 
rolling produce a much less distorted 
network with very much smaller shearing 
strains than does the rolling of the bar i 
one direction only during the various 
passes. Formulas to calculate the strains 
from the network are given. Six references 
of literature related to the subject are if 
cluded. 


—C. W. MacGregor, & L. Coffin, Jr., J. Applied 
Mechanics, Vol. 10, Mar. 1943, pp. A13-A20. 
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HE bomber pilot's course is guided 

by precision instruments. Refrac- 
tory manufacture, too, must be guided 
by precision control. 


Years of experience in meeting prac- 
tical problems in the open hearth and 
electric furnace have shown that re- 
fractories best suited for modern steel 
making cannot be made by rule of 
thumb methods. They must be designed 
to meet specific conditions met in the 
furnace, and they must be manufac- 
tured to design...for balanced chemical 
composition, positive physical charac- 
teristics, and uniformity of product. 


To insure the desired properties in 
the manufacture of products where 
extreme accuracy is essential, Basic 
Refractories developed and installed 
a plant built around precision equip- 
ment, operating automatically through- 


CONTROL 


* 


FOR SURE PERFORMANCE 














out. Key to this equipment is the 
electric control board shown here. 


It provides exact and automatic con- 
trol of those final, critical stages of a 
process— proportioning and mixing— 
which began with the manufacture of 
synthetic mineral compositions de- 
signed to perform specific work. 
Because these controls are mechanical 
and automatic, there is no possibility 
of deviation or error. 


Ramix...Hearth Patch...695 Plastic... 
Gunmix...are typical products of this 
plant. Their outstanding performance in 
severe service is familiar to most fur- 
nace men. No small part of their con- 
tinued success is due to the fact that, 
combining the best of research and 
practical experience they are made by 
a process rigidly controlled to insure 
uniformity and dependable quality. 


BASIC REFRACTORIES, 
CLEVELAND, OHIO 
PRODUCERS OF MAGNESITE AND DOLOMITE HEARTH MATERIALS FOR STEEL FURNACES 


INCORPORATED 


REFRACTORIES 
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Slag Control Through Blast 
Furnace Tuyeres 
Condensed from “Metals Technology’ 


The acute shortage of steel scrap neces- 
sitates the use of higher percentages of 
hot metal in the open-hearth charge. The 
sulphur content of hot metal therefore be- 
comes increasingly important in the con- 
trol of quality of steel. More than 90 per 
cent of the sulphur is contained in the 
coke. With increased demand coke qual- 
ity has been toward higher sulphur, higher 
and more variable ash and poorer physical 


Principles of Iron Desulphurization 


1. Iron picks up sulphur until it reaches 
the tuyere level. The zone is relatively 
narrow. 

2. Combustion of coke is confined to 
spherical zones extending approximately 
40 in. from the nose of each tuyere. 

3. With a constant amount of sulphur 
in the charge, the sulphur content of the 
metal is a function of hearth temperature, 
final slag analysis, slag viscosity and slag 
volume. For a slag of constant analysis, 
viscosity always decreases with an increase 
in temperature. An increase in lime gen- 
erally will increase viscosity and raise the 


characteristics. 


melting point. 








FOR FASTER, MORE 
EFFICIENT HANDLING 
OF THESE JOBS: 


Separation of Ferrous and Non-Ferrous 
Scrap—Dings builds a complete line of 
magnetic pulleys, pulley type sepa- 
rators, drum type separators cnd agitat- 
ing type separators for handling all 
classes of scrap. 


Conditioning Foundry Sand — Pulleys, 
pulley type separators and drums to 
remove all iron. Sand, hot from the 
shakeout floor, can be handled on 
Dings equipment designed to withstand 
high temperatures. 


Reclaiming Iron from Slag — An effi- 
cient, high capacity output can be se- 
cured with Dings equipment. 


Handling Metal — Scrap, castings, 
plates, metal flasks, pipe, etc., can be 
handled faster and easier with Dings 
Lifting Magnets. 


Screwdown on Mill Stands—This and 
other remote control clutch jobs are 
naturals for Dings Magnetic Clutches. 


Write today for literature 


Dings High Intensity Lifting 


Magnet handling five 2,000 Ib. 
castings. 





Pulley Type Separator for re- 
moving iron from foundry sand. 





Dual Pulley Type Separator with 
“selective separation” for non- 
ferrous scrap. 


DINGS MAGNETIC SEPARATOR CO. 


———""533 E. Smith St. . 
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Bosh slag differs from the final slag jn 
that it is not diluted by the siliceous oy. 
ides in the coke ash and is therefore high 
in lime and extremely viscous. It prob. 
ably contains calcium ferrites, which are 
decomposed with a reaction absorbing heat. 
Limy bosh slags are not conducive to 
utilization of uniformly high blast tem. 
peratures. It has been suggested that jf 
part of the lime usually charged into 
the furnace top were blown into the 
tuyeres, an improved type of bosh slag 
would be obtained, and thus the desirable 
high lime final slag required for proper 
desulphurization. 

Coke ash may vary daily as much as 
2 per cent above and below the average. 
Thermal and chemical effects of this may 
be controlled by variation in blast tem. 
peratures and by a constant excess slag 
volume or frequent adjustments in the 
amount of limestone and ore burden 
charged. However, production and coke 
rate suffer. It is difficult to time lime. 
stone additions perfectly. Some operators 
believe that variations of ash content in 
low-ash coke have a greater effect on fur. 
nace operation than in high-ash. 


Lime Introduced Through Tuyeres 

It has been shown that if 15 per cent 
of the normal limestone for a 9 per cent 
ash coke were introduced through the 


tuyeres instead of the furnace top, it 
would be equivalent to a reduction of 100 
Ibs. of flux per ton of iron. The bosh 
slag would not vary, because the amount 


of limestone charged into the furnace top 
would be constant. The final slag could 
be held at any desired composition by the 
injection of various amounts of limestone 
through the tuyeres. Their uniformity of 
composition would be limited only by the 
time required for injection. In practice, 
burnt lime instead of limestone wi!! be 
injected since limestone by calcination 
would probably unduly lower the hearth 
temperature. This will make additional 
heat available in the stack and increase 
the reducing power of the stack gas 

The addition through the tuyeres of 57 
lbs. of lime per net ton of iron would be 
required when using a 9 per cent ash coke 
at a 15 per cent reduction in limestone 
charged into the furnace top. For a fur- 
nace of 1000 net tons this is 238 lbs. of 
lime per min., for 1 hr., in the tage of iron 
made in a 6-hr. casting interval. It would 
necessitate an increase of 120 deg. F. in 
blast temperature during the hour. If added 
over 6 hrs., the rate would be 40 Ibs. per 
min. and the increase in temperature 20 
deg. F. 

In practice the rate of addition will be 
determined by the chilling effect of the 
lime on the hearth. If the lime were in- 
jected immediately after cast, the higher 
lime slag would tend to stratify above the 
metal bath and might prove much more 
effective as a desulphurizer than the more 
acid slag formed when progressively di- 


luted. 
—Carl G. Hogberg, Metals Tech., 
Vol. 10, Jan. 1943. Tech. Pub. No. 1523. 
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9.8, SILLIMANITE “ex” RAMMING MIX 





For Ajax Wyatt “Furnaces 


AJAX RAMMING MIX is designed for long life and 
trouble free operation when used for either the crucible 
section or the SLOT or SECONDARY BLOCK in Ajax- 
Wyatt Induction furnaces. It has low permeability — 
high refractoriness — smooth working properties — no 
apparent shrinkage and is not readily attacked by slags 
or oxides which are high in copper, nickel or zinc. It is 
especially recommended for the melting of rich copper 
and nickel alloys. Write for service data. 


To prevent failure from poor mixing or variation in 
moisture content, AJAX RAMMING MIX is shipped 
ready to use, with minimum moisture content. Shipped (OE lhe 
in 200-Ib., air-tight, drums. METALLURGICA INDUSTRIES 





Pre-burned P. B, Sillimanite-Heavy 
Weight Secondary Blocks can be Your copy of Bulletin #311 is 


; ; ; ready. Complete data on P. B. 
supplied, Write for prices, complete Sg OR “pie Agar iat Fe 
information. lurgical industries. 
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Steel Castings for Canadian Arms 
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Porosity in Navy Bronzes 


Condensed from “American Foundryman”’ 


The porosity encountered in Navy “G” 
and similar alloys is clisely related. The 
lead in some of these alloys promotes pres- 
sure tightness and machinability. The same 
porosity often hidden in other castings by 
an unmachined surface is found in a cylin- 
der liner. The one used as an example 
is 16 in. inside, 18 in. outside dia. and 
24 in. long. It is to be finished and with- 
stand 250 Ibs. per sq. in. air pressure. 
The finished castings must be free of all 
imperfections and subject to test pieces 
cut from any section to check density and 


1012 


_ —— 1912 





1014 


— 1016 


— 1018 


1020 





physical properties. The metal is com- 
position ‘'G’”’ of the following specifications: 
Cu, 86 to 89; Sn, 7.50 to 11; Pb, 0 to 
0.30; Zn, 1.50 to 4.50; Fe (max.), 0.10; 
Ni (max.), 1.00; P (max.) 0.05 per cent. 
Tensile strength, 40,000 Ibs. per sq. im; 
elongation in 2 in., 20 per cent. 


Leaks Due to Porosity 

Among causes of porosity due to im- 
perfect foundry practice which will cause 
leaks in the castings are: 


1. Low permeability of the molding sand, 
probably around 12 where 40 would be better. 
The holes are black, green, brown, red orange 
and yellow. They are water vapor holes from 
metal boiling in low permeable sand. One kind 





is seen by the naked eye, the other with a 19 
power magnifying glass. Slag deposits are found. 

2. Too wet molding sand, strong facings of 
wet blacking. A 10 power glass shows a crystal 
sugar appearance, the fracture being gray to 
golden yellow. 

3. Ladles not dry. Fine orange to yellow 
holes are associated with gray to yellow crystal. 
line structure on the fracture. This defect has 
a spongy appearance and is due to water vapor 
formed by pouring metal into a green ladle, 
Ladles should be lined with a mixture of silica 
sand and fire clay. If a crucible is used it 
should be preheated to a bright red. 

4. Cope removed too soon. A fine crack with 
a dark crystal fracture shows that shaking 
out while too hot has caused uneven expansion 
and cracking. 

5. Too rapid cooling. Fine, dark, checkered 
lines, showing after machining, indicate the cast- 
ing has been placed in a sandblast while too 
hot, or the outside surface cooled by air or 
water spray. The casting should cool naturally 
in the mold. 

6. Pouring metal too hot. An orange, yellow, 
or golden cleavage shows that pouring metal at 
least 200 deg. F. above the proper temperature 
has destroyed the advantage of directional solidi- 
fication. 

7. Overheating and soaking. This is char- 
acterized by a porous, evenly-distributed spongi- 
ness. The sprue may have shrunk but a small 
copper-tin button usually is forced out on top 
of the shrink. Metal should not be heated more 
than 100 deg. F. above the needed casting tem- 
perature and should not soak in the furnace. 

8. Poor furnace combustion. This is_ indi- 
cated by clean brown, red, orange and yellow 
holes. The sprue and risers usually bulge on 
top. In oil, gas-fired and coke furnaces a s!ight 
amount of unburned oxygen in the combustion 
discharge is desirable. 

9. Low hot strength. Porous grain structure 
shows that segregated alloy has drained irom 
the casting because of its lower melting tem- 
perature. This may be overcome by us« of 
more molding sand in the core mixture, addition 
of clay, of silica flour or of ferric oxide. 

10. Improper gating and incorrect risers. A 
coarse crystalline structure of brown, red, orange 
and yellow on fracture shows internal shrink- 


age. For this casting a ring riser with four 
¥%-in. pencil gates, used with a pouring tem- 
perature of approximately 2075 deg. F., should 
be used. 


Causes of porosity which do not a‘fect 
pressure tightness are: 


Porosity and Pressure Tightness 


1. Too low strength in the molding sand, 
probably 5 Ibs. per sq. in. instead of 8. The 
holes, golden red to yellow, are caused by loose 
sand grains worked into the castings from the 
sprue and gate. Residue, sintered in the hole, 
may be seen with a 10 power glass. 

2. Gas generated by a core buckle. This is 
usually associated with embedded, cere — sand. 
The holes, in a straight line, are orange to 
golden yellow. Buckling is caused by pasting 
together overbaked and underbaked halves. 

3. Gas from oxidized metal. The holes are 
dark red, black, green, orange and yellow im 
different castings. Oxidized metal should be 
reduced with phosphorus before pouring over 
cores. 

4. Swab used too freely. The holes are clean, 
golden red to yellow and in a straight line. Slag 
formed by metal boiling in the sprue or runner 
forms similar holes. They can be traced by @ 
fracture to the inclusion. Metal dissolving the 
lining of improperly glazed ladles shows similar 
results. 

5. Dirty ladles. Small clear yellow holes in 4 
straight line look like “flying geese.”” They are 
caused by a piece of oxidized metal entrapped 
in slag. Ladles should be clean and phosphorus 
put in the bottom with time allowed for reaction. 

6. Steam holes or gas holes. Here golden 
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Effective recovery of alloys in foundry scrap 


Information supplied by an Industrial Publication 


Utilization of recoverable alloys in foundry scrap 
presents no problems in foundries using open 
hearth, air, or electric furnaces. The scrap can be 
charged with the rest of the heat, and recoveries 
should be comparable with those obtained with 
ferro-alloys. 

Recovery is not as simple in foundries using 
cupolas. But under certain circumstances it can be 
made both practical and effective. 

The conditions permitting effective recovery are: 
sufficient flask equipment to take all of the daily 
alloy casting requirement; enough alloy tonnage 
to make up three or more charges in the cupola; 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


MAY, 1943 


a set-up allowing the alloy metal to be poured at 
the end of the heat. 

If these conditions cannot be met, it is probably 
better to allow segregated scrap to accumulate in 
storage for disposal to foundries that can use it. Or, 
if the sulphur and phosphorus contents are low, 
scrap may be sold to steel mills. 

Where the alloy scrap is used in the foundry, 
irrespective of melting practice, it is well to 
analyse the first few heats under the new sys- 
tem to assure proper composition. When the 


practice is established, less frequent checks 
will suffice. 


MOLYBDIC OXIDE, BRIQUETTES FOR THE 
CUPOLA * FERROMOLYBDENUM FOR THE LADLE 
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® Reclaims nearly 100% of all metal 


from dross 


®@ Reduces and prevents oxides 


@ Eliminates air and gas bubbles from 


castings 


@ Gives greater tensile strength 
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for Free Sample 
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yellow holes show that water vapor or gas has 
been driven back into the castings by metal 
embedded in the sand of a soft spot just 
opposite. 

7. Improperly drained charcoal. Small clean 
holes, orange to yellow, and possibly a granu- 
lated structure show that the water from the 
charcoal has combined with the metal. 

8. Fins and cracks. A fin in the casting or a 
crack in the mold drives gas into the casting, 
Even sized clean holes are golden yellow. 

9. Paste in core seams. Steam holes, large, 
clean and golden yellow, are caused by paste or 
mud in the core seams. They should be fitted 
with a fine molding sand and blackened over. 

10. Dross inclusions. Oxide films resulting 
from excessive strings of oxidized metal appear 
red and green on fracture. Usually 0.01 


per 
cent P added as 1% oz. of 15 per cent phosphor- 


copper shot will correct this trouble. 


In checking test bars that have failed, 
losses can be classified as follows: Water 
vapor, 75 per cent; gassed metal, 10 per 
cent; hot pouring, 5 per cent; cold pour- 
ing, 3 per cent; oxidized films within the 
bars, 2 per cent; other causes, 5 per cent. 

The most outstanding results have been 
obtained by foundries using skin dried 
molds or cores and the fin gate bars recom- 
mended by the Navy and A.S.T.M. One 
company widened the riser at the top from 
1 to 4 in. and tapered it to 5/16 in, 
where it joined the casting. This increased 
the elongation to better than 55 per cent, 
while maintaining high tensile strengths. 
The cores must be kept warm and 
Water vapor must be guarded against. 


—W. B. George, American Foundrymen, 
Vol. 5, Mar. 1943, pp. 2. 
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Mass Production of Cylinder Heai!s 


Condensed from 
“Automotive and Aviation Industries’ 


The foundry management of Buick Motor 
Div., General Motors Corp., has developed 
an aluminum foundry operation which em- 
bodies novelties in technique and equipment 
that improve quality, reduce rejects and 
raise productivity. 

The most important basic principle is 
that the plant has been laid out for the 
production of but one type of aircraft en- 
gine cylinder head. Precision-built, mas- 
sive pattern equipment, resulting in per- 
fectly fitting and completely interchange 
able cores, accounts for the beautifully 
fitted mold assemblies, perfection of casting 
detail and exceptionally low scrap loss. 

Four factors responsible for exceptional 
control of quality are: 1. Control of facing 
sand; 2. technique of spraying cores; 3. 
technique of smoking or sooting of cores, 
and 4. control of melting and pouring tem- 
perature. 


Foundry Features 


The foundry has four self-contained units 
in parallel rows. Each has two separate 
molding lines containing molding machines, 
coreblowers, two core-baking ovens and one 
drying oven. Each has its own pouring 
station served by a battery of twelve 1000- 
ib. melting furnaces and its own shakeout. 
Stationary tables are used for pouring. 

In the cleaning room the castings af 
chipped on the benches, the fins ground 
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structed with Corhart Electrocast, are now in use 
throughout the world. We have been serving the 
glass industry for fifteen years, during which we 
have become one of the most important refractory 
manufacturers in this field. Do you have a tough 


application for which you are seeking better re- 
fractories? 





The entire flux walls and bottom of this 16’ x 56’ glass furnace are constructed of Corhart Electrocast blocks. 


Now Still Another 
Corhart Uninsulated Bottom! 


I abe another item to add to your “mental file” In addition to numerous insulated bottoms, there are now 


on Corhart* Electrocast bottoms. at least THIRTY - EIGHT uninsulated Corbhart bottom 








installations in glass tanks in North and South America. ... 
In March, 1942, a well-known glass manufacturer in- 


stalled his first uninsulated Corhart Electrocast melting- We knew you'd like to have these facts. 
end bottom. On the strength of its performance, this 


Corhart Refractories Company, Incorporated, Sixteenth & 
customer has now installed another uninsulated Corhart _ 
Lee Streets, Louisville, Kentucky. 
bottom in another of his tanks. Both are of 12” Corhart 


Standard Electrocast. 
*Not a product, but a registered trade-mark. 


But these two tanks are by no means the only ones in 


which uninsulated Corhart bottoms are now being used. oe ; 


ECORHART 
ELECTROCAST 


REFRACTORIES 
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on special machines, then shot blasted in 
Pangborn machines. Buffing operations and 
another sand blasting are followed by the 


water test. They are then heat treated in 
Lindberg square, pit-type furnaces. Fix- 
tures hold 120 heads at a time. Next the 
heads are shot-blasted again, given final 
inspection and conveyed to an automatic 
carton glueing machine. Test bars cor- 
responding to each heat are certified by 
metallurgical laboratory tests before ship- 
ment. 

At the front end a sand handling and re- 
claiming unit serves a bank of two mold- 
ing units. Along the sidewalls are re-melt- 
ing stations. Virgin metal is suitably al- 
loyed and cast into pigs at the foundry. 


All scrap findings, gates and risers are sal- 
vaged. There are complete facilities for 
chemical and metallurgical laboratory work. 


Molding Process 


The heads are cast in dry sand molds 
(without the use of flasks) consisting of a 
drag and cope section assembled with com- 
bustion chamber core and two rocker box 
cores, produced by core blowing. The cope 
and drag are made up in Osborn semi- 
automatic rollover swingout type molding 
machines. After baking and cooling the 
cores are checked for dimensional accuracy. 
They are then blown and sprayed with a 
fluoride solution. 





Your 


FURNACE LININGS 






will last longer 


YOU FOLLOW A DAILY PRACTICE OF... 


(1) applying a soupy mixture of KARMIX CEMENT 
with a damp brush every morning to fill seams and 
cracks, preventing erosion of the tile caused by 
flame impingement. 


~ 
— 


(2) washing bottom of cover tile with same mixture of 
KARMIX CEMENT. 


Gnd AWEEKLY PRACTICE OF... 


(1) patching all breaks in the lining and filling all seams 
between tiles with a plastic mixture of KARMIX 


CEMENT. 


(2) patching all eroded spots on under side of cover. 


(3) washing lining with thin mixture of KARMIX 
CEMENT after patching. 


CAUTION: Be sure that all surfaces of lining and cover 
are smooth and free from knobs and bumps—a bumpy 
lining will deflect the travel of the flame and damage 
crucible. A smooth lining speeds up your furnace, in- 
creases lining life and adds to life of crucible. 


a 


KARMIX FURNACE CEMENT is a Fisher Product. 


KARMIX CEMENT is formulated specifically for use 
with silicon-carbide linings. 


If you do not have a 
copy of “Fisher Pro- 
ducts for the Foun- 
dry”—write for it. 
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Before they are joined the two halves 
of the mold are sooted with a swing 
acetylene burner flame. A special fixture 
built into the roller conveyor handles the 
assembly operation. 


After pouring, the molds are cooled on 
gravity rolls and move to the knock-out sta. 
tions. They are crane-lifted, reversed and 
placed pouring end down on 3 x 5 Sim. 
plicity vibrating knockouts. The casting 
is removed by hand and rough cleaned on 
a wood bench, where much scrap aluminum 
is reclaimed. Rods are removed on the 
knockout and the sand pushed over one end 
into an open chute. The knock-out time 
cycle corresponds to that for closing and 
pouring. 


Outstanding Features 


The knockout sand passes into cylindrica] 
trunnion mounted breakers in the basement, 
It is then carried to a finishing breaker 
screen and conveyed to storage. No sand 
is wasted and the requirement for new 
sand has been reduced to about two car. 
loads a day. Dust hoods and collectors 
of the wet type keep the basement dust 
free. Some of the recovered sand is given 
further treatment for re-use as facing sand. 
For this, Link-Belt oil-fired rotary kilns 
and Link-Belt rotary louvered shells for air- 
cooling are located in a separate building. 

The generous number of conveyors and 


elevators play an important part in this 
mass production operation. 

—Automotive and Aviation Industries, 

Vol. 88, Mar. 1, 1943, pp. 26-29, 47, 


Aluminum Bronze Castings 


Condensed from 
“Foundry Trade Journal” 


The production of aluminum bronze in 
the form of ingots, billets, sand and die 
castings has increased enormously since the 
outbreak of the war. Durville process, im- 
mersion casting process, centrifugal casting 
methods, production of sand castings, die 
castings, etc. are discussed. 

So far as the manufacture of ingots and 
billets are concerned, little change has taken 
place during the past few years, and pro- 
duction by the Durville process remains 
more or less the standard method. 

The main point in applying the Durville 
method to sand castings is the provision 
of a suitably designed runner and _ ingate 
system. The pouring basin, runner and in- 
gate are cut off the mold by hand, a block 
core being inserted to obtain a_ partial 
reservoir of molten metal. This reservoir 
differs from that used in the production of 
ingots, inasmuch as it is not intended 
to hold all the metal required to run the 
casting. 

It is only designed to hold enough metal 
to keep back surface dross and to allow 
the clean metal underneath to enter the 
mold. Pouring is commenced with the 
mold on an inclined plane, perhaps 60 
deg. or more. The mold then is gradually 
lowered to a horizontal position while 
pouring is completed. 

The immersion casting process was ft 
cently developed by Erichsen in Germany 
for light alloys (a new process for casting 
ingots: The Immersion Casting Process, by 
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GCPCLome of FILTER... 
Are You Confused ? 


There is a best dust collecting unit for every kind and condi- 
tion of dust and air, but it is not easy to select the right one. 
It takes someone who knows them all to make the proper 
selection. Kirk & Blum Engineers will help you select the right 
apparatus and specify it in a proposal for a dust-control sys- 
tem completely installed in your plant, guaranteed to give 
you the results you want. 


The Kirk & Blum Manufacturing Company is an organization 
of Engineers and installation Contractors for complete dust 
and fume control systems. Our Engineering Staff will select, 
specify, and install the best dust-collecting unit for any par- 
ticular kind and condition of dust and air. 


Our staff is qualified by over thirty-six years of experience 
to select the correct dust-control apparatus from the many 
types on the market. Kirk & Blum stands behind these recom- 
mendations and guarantees satisfactory results. 


Send for Booklets: 


“Dust Collecting Systems in Metal “Industrial Ovens” 
inGusteios “Cooling Systems for the Glass In- 
“Fan Systems for Vcrious Industries” dustry” 
“Blower Systems for Woodworking “Data on Kirk & Blum Production Fa- 
Plants” cilities” 


THE KIRK & BLUM MANUFACTURING (GO. 


OH IC 





MAY, 1943 


1017 








Sven F. Erichsen, Metallwirtschaft, 1941. 
Vol. 20, pp. 270-275). Briefly, it consists 
of dipping a mold of special design into a 
bath of molten metal. By rapidly abstract- 
ing the heat from the metal within the 
mold, solidification in the bath is effected. 


It is claimed that this method is par- 
ticularly adapted to the production of slabs 
as used for rolling sheets, and, while so 
far the immersion process has only been 
applied to duralumin, there is no reason 
why it should not be applied to metals with 
a higher melting point, such as aluminum 


bronze. It is important to note that the 
rate of solidification of the slab depends 
upon the temperature of the melt, and in 


the case of aluminum, for example, the 


temperature of the molten metal bath must 
not be more than 70 deg. C. (140 deg. 
F.) over the melting point. 

In centrifugal casting the best practice 
is to pour so that the metal strikes the 
rotating mold as nearly as possible in the 
center of the base, where rotation speed is 
lowest. 

Turbulence of the molten metal during 
the casting operation must be kept at a 
minimum in order to prevent excessive 
drossing. 

The paper is illustrated with sketches and 
photographs and contains data on the com- 
position and mechanical properties of 
iluminum bronzes 


Frank Hudson, Foundry Trade J., 
Vol. 69, Jan. 28, 1943, pp. 69-76, 80. 
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MULTIPLE BURNER 


BRASS - 
MELTING FURNACE 
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FOR ALL COPPER ALLOYS 


PERFECT COMBUSTION FOR FASTER MELTING 


Each unit individually controlled 
Tunnel type burners properly located 


SAFETY TILTING 


EASY HANDLING 


CRUCIBLES AND LININGS LAST LONGER 
METAL LOSSES REDUCED 


Hausfeld Melting Furnaces are available 


in types and sizes for 


all non-ferrous metals and their alloys. Tested before, shipment. 


The Campbell - Hausfeld Co. 


200-220 MOORE ST. 
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| also serve as holders. 





| and 0.14 to 0.45 per cent Si. 





Steel Castings for Canadian Arms 


Condensed from “Canadian 
Metals & Metallurgical Industries" 


Revolutionary developments in the pro. 
duction of castings have taken place in the 
foundry of the Ford Motor Co. of Canada, 
Ltd. Two Brackelsberg furnaces melt gray 
iron. Refractory costs are comparatively 
low and fuel costs somewhat lower than 
in the cupola. 

Three-phase arc type, top charge Electro. 
melt and Swindell furnaces produce the 
three steels used. The one electric fy. 
nace operating on a direct pour basis takes 
a 6'-ton charge. The others have , 
3-ton rating but will melt 4-ton Charges 
in about 1 hr. All the 3-ton furnaces are 
employed for melting but half of them 
A charge from a 
furnace used strictly for melting is trans. 
ferred to a holder in a 5-ton ladle. Final 
adjustments in composition are made in the 
holder. An empty holding furnace is tem. 
porarily converted to a melter. 

The electric furnaces operate on the acid 
process, the charges consisting primarily of 
a good grade of scrap. 


Casting Crankshafts 


The steel used is approximately 1.45 C 
0.70 Mn, 1.00 Si, under 0.08 P, under 
0.04 S, 0.42 Cr, and 1.25 per cent Cy 
These crankshafts are poured in molds built 
up of 16 cores. Tests show a Brine!! hard. 
ness of about 255, an ultimate strength of 


approximately 100,000 lbs. per sq. in. and 
an elastic limit of approximately 82,000 
Ibs. per sq. in. After cooling, .rinding 
and normalizing the crankshafts «re shot 


blasted and given a final touch up 

Steel used in casting hubs, brackets and 
certain other parts is melted in the electric 
furnaces. The charge is of pig iron, 
melt and low carbon scrap. A stee! known 
as No. 7 contains approximately 1.35 to 
1.45 C, 1.00 to 1.10 Si, and 0.45 per cent 
Mn. Parts made of this steel are poured 
on a synthetic sand line, the sand being 
used over and over with additions to mai 
tain proper characteristics. 

The center pouring of the hubs requires 
the use of center pour cores of exceptional 
quality. The principal advantage of centet 
pouring is that the metal in the sprue, be- 
ing surrounded by hot metal, remains liquid 
longer, resulting in good shrinkage charac: 
teristics. Also better distribution in the 
mold results in a more easily balanced hub. 
These castings are normalized in a2 9 
fired furnace with five operating zones. 

Cores are produced by blowing machines. 
For mass production of cores there 1s @ 1 
volving core-making table and a semi-citcl: 
lar arrangement whereby five men operat 
one core blower. Multiple blowing of small 
cores is employed. Roll-over machines pie 
duce copes and drags for vertical spinning 
operations. ; 

No. 4 steel has an analysis of approx 
mately 0.35 to 0.45 C, 0.70 to 0.90 Mao 
It is us 
on a synthetic sand line for the production 
of universal carrier treads and is the pom 
cipal metal in revolutionary spinmilg 


processes. an 
The tread line contains a number of} 


METALS AND ALLOYS 

















FoF SIPS eS a aE er Sl —‘<é( ® 


we 8 ae ae, as] eee 


i ee ee 





Falls Brand Alloys 


Make Your 


Manganese Bronze 


Aluminum Bronze 





Silicon Bronze 
with 
Hardeners 


It’s the easy way 


Write us for Information 


America’s Largest Producers of Alloys 
Annual Capacity 60,000,000 pounds 





NIAGARA FALLS SMELTING 
AND REFINING CORPORATION 


Head Office, Laboratory and Works 
Buffalo, New York | 





















Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


PARTICULARLY designed and equipped for high- 
quality melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from '¥ ton to 
100 tons; removable roof, chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 

tea General Offices: Pittsburgh, Pa. 
Us: Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


Offices in the larger cities 
UNITED STATES STEEL 
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How much Magnesium 
goes into one U. S. 
» Fighting 


an a » 


Plane ? 


It takes a lot of magnesium to build a fighting plane— 
an average of 1,000 lbs. of it, according to recent 
figures. 

Clearly, this “flying metal” can’t be wasted. And this 
is where Ansul Sulphur Dioxide and duMag come into 
the picture. 

Ansul Sulphur Dioxide effectively prevents oxida- 
tion and ignition of magnesium during pouring, cast- 
ing and heat treating. 

But should magnesium fires get started, duMag puts 
a stop to them quickly, completely. DuMag is approved 
for this application by the Underwriters’ Laboratories 
and Factory Mutual Laboratories. 

Immediately available? You bet. And these vital 
Ansul products are available in any quantity you name 
—from pounds to tons! 













BU LLETINS are avail- 


able describing the 
application of Ansul 
Sulphur Dioxide and 
duMag for the preven- 
tion and extinguishment 
of magnesium fires. 
Send for them today! 


LIQUID 





ANSUL CHEMICAL COMPANY 


MARINETTE, WISCONSIN 
EASTERN OFFICE: PAOLI, PENNSYLVANIA 
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machines. Treads poured at the pouring 
Station progress along the line to the au- 
tomatic shakeout. After cleaning, rough 
spots are ground as the treads pass on a 
continuous belt and an automatic grinder 
snags the ends. In the first of the gas- 
fired furnaces the treads are brought to 
a temperature of 1650 deg. F. and then 
water-quenched. The second furnace op- 
erates at approximately 930 deg. F. 


Centrifugal Casting 


The only strictly centrifugal job is the 
production of airplane cylinder liners from 
No. 4 steel 


electric furnace. 


The steel is melted in a small 
There is no center core. 
The wall of the cylinder is controlled to 


close tolerances by the weight of the metal 
poured. A spinning mold revolves at high 
speed until the steel has solidified suf- 
ficiently so that it may be removed with- 
out distortion. 

Egg cup castings, part of the front wheel 
drive of certain vehicles, are centrifugally 
cast with a permanent mold. Weight as 
compared with those sand cast shows a 
reduction of nearly 50 per cent. 

Spinning pots are mounted on a large 
circular table. In each is put a permanent 
mold containing a center core. When they 
are revolving at a proper speed No. 4 steel 
is poured. The rate of speed is not high 
but sufficient to assure production of a 
sound casting. 


DETROIT 
ROCKING 
ELECTRIC 
FURNACES 





FOR BRASS AND 
IRON FOUNDRY USE 


Detroit Furnaces insure rapid 
melting speed, low metal loss- 
es, less labor and saving in 
floor space. With this furnace 
you can run a variety of mix- 
tures, 1 or 2 heats an hour, 
large or small. For increased 
production at lowest net cost 


and unequalled 


operating 


flexibility, this versatile melt- 
ing unit simply cannot be 
beaten. Write for facts. 


DE T ROI T ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY 
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The most spectacular type of centrifugal 
casting is that of assemblies of several Parts 
or clusters. Seventeen sections have been 
included in an assembly and overcominy | 
certain mechanical considerations wil] al. 
low more. The assemblies are placed jp 
large spinning pots sunk in the floor an4 
spun at relatively low speed, Senerating 
sufficient centrifugal force to ensure the 
metal being forced into each mold Cavity, 


Welded Tank Armor 


To avoid the drilling necessary in riveted 
construction and speed up production there 
are three possible methods: 1. The use of 
cast plates and castings for gun turrets, ete: 
2. the use of a fabricated structure made up 
of welded plates and castings, if the Ig 
ter are necessary; 3. the welding together 
of cast assemblies using specially treated 
castings to prevent the weld metal Causing 
trouble at the joints. 

Large steel armor castings require ade 
quate heat treatment and hardening ang 
tempering after machining to give the neces. 
sary bullet-resisting properties. 


—~G. L. White, Canadian Metals & Ma 
Industries, Vol. 6, Mar. 1943 16-19, 


Magnetic Separation of Scrap 


Condensed from “The Iron Age” 


The main divisions of non-ferrous scrap 
are: (1) Junkyard scrap, consisting of old 
articles and pieces of non-ferr metal 
contaminated with iron; (2) non-ferrous 
borings and turnings with small aniounts of 
iron; and (3) intimately associated or en 
tangled ferrous and non-ferrous scrap. 

Separation is by magnetic pulley ‘o which 
iron is attracted and held agains: a belt 


until it is carried underneath and past the 
influence of the magnetic zone. /n-mag- 
netic material passes over the pul'cy. 
Magnetic pulleys range in s from 
12 in. diam .by 134 in. face wicih, to 48 


in. diam. by 63 in. face width. Pulley 
speed is about 50 r.p.m. for smaller sizes 
down to 20 r.p.m. for the larger. Capacity 
is from 400 cu. ft. to over 15,000 cu. ft 
per hr. of scrap. 

Turnings and borings require longer & 
posure to magnetic field than junkyard scrap 
because iron is somewhat entangled with 
non-ferrous material and so small that it is 
less susceptible to magnetic influence. The 
types used are drum, pulley and revolving 
separators. 

The principle of operation is that the 
metal feeds into an inclined agitating tray 
and under a revolving disk. Primary 
duces magnetism in a series of secondary 
magnets set in the periphery of the disk 
Magnets rotate out of the magnetic field and 
lose magnetism at a point where they over 
hang the table. They are able to pick ion 
off the table and discharge it to the sid 
In order to remove all the iron from & 
tangled scrap, it is necessary to introduce 
agitation. For this job there is a machine 
which employs not only an agitating 
but also a magnet. Another unit suitable 
for separating entangled scrap is a magnetic 
drum. Materials separated by this type of 
machine are: Solder and metal filings; also 
concentration of sponge iron and similar 
materials. 


—R. L. Manegold, Iron Age, Vol. 1% 
Nov. 5, 1942, pp- 56-58. 
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REFRACTORY PRODUCTS OF 


EXTRA LONG LIFE - + = -; 





Fewer Shutdowns, Greater Production — these 
four words tell the reason why firms who know 
about Shamva Mullite from actual experience, 
are continually seeking additional applications 


for «which to utilize it, 


This exceptional super-refractory gives superla- 
tively long service life, frequently doubling, trip- 


ling ond sometimes even quadrupling the com- 
moniy accepted interval between shutdowns for 
rep: 


Here is a typical customer comment: “*During the 
past 5 or 4 years, we have found your refractory 
most useful in both our pit fired and electric 
furnaces, giving us much longer life and faster 
heating facilities which means a greater produc- 


tion and a greater saving in expense and time 


losses.” 


is 


Manufacturers of “Shamva” Mullite Bricks, Special Shapes and Cements for all purposes for 
Ferrous and Non-Ferrous Melting and Heat-Treating. Special shapes of endless variety in- 
cluding ali types of burner blocks, linings, arches, roofs, etc. Cements in types to suit every 
demand for power ramming, hand ramming, air setting, dry patch, wet patch, mortar, etc. 
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THE MULLITE REFRACTORIES CO., SHELTON, CONN. 
Pioneers in Mullite Super-refractories 





Shamva Mullite super-refractory bricks, special 
shapes and cements are successfully meeting the 
most severe service conditions in non-ferrous 
melting, electric steel furnaces, continuous pipe 
furnaces, heat treating furnaces, forging fur- 
naces, malleable furnaces, crucibles, etc. Get our 


40-page handbook for the complete story! 





Sectional view of brick lining assembly for 


Detroit Electric Furnace. 
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Martempering 


Condensed from “The Iron Age’ 


Martempering is a term used to describe 
a heat-treating operation whereby martensite 
is produced with a minimum of residual 
hardening ,strains. It differs from austem- 
pering which definitely avoids the pro- 
duction of martensite. 

Quenching practices have a major in- 
fluence upon the potentiality of any steel 
and should be more closely associated with 
chemical composition when predicting the 
physical properties. Chemical composition 
restricts the range of potential physical 


1022 


properties. Methods of manufacture con- 
trol the limits within this range. 

Increases in hardenability for any given 
alloy content can be obtained by increases 
in carbon without danger of quenclf crack- 
ing or objectionable residual hardening 
stresses by use of a quench in salt at ele- 
vated temperatures or a timed water-ele- 
vated temperature salt quench. Such a pro- 
cedure would greatly extend the field of 
usefulness of NE alloys. 

The quenching method described below 
is an advance that must be made for maxi- 
mum conservation of alloys. Using the 
new NE steels, desired structures are pro- 
duced by preventing the A, transformation 


or restricting the range of temperature oye 
which it is permitted to occur. This gop 


trol is obtained by proper quenching 
cycles. 


Heating Process 


The heating process is aimed at the 
duction of homogeneous austenite. It mug 
be conducted above the Ac 1-3 temper. 
tures. It renders the steel capable of 
dissolving the excess constituents. The rate 
of formation of the austenite is a function 
of the chemical composition. The soaking 
time varies. Too long an exposure may 
increase the austenitic grain size Causing 
changes in critical cooling velocity and qj. 
teration in desired physical properties, 4 
higher temperature than necessary has the 
same effect. 

Uniform austenite places the steel jy 
proper condition to respond to controlled 
quenching and production of uniform mayi. 
mum physical properties. Selection of a 
desired rate of quenching or cooling will 
control the final structure. 


Quenching 


Different rates of cooling are produced 
by quenching in liquid media — sodium 
hydroxide, 10 per cent brine, water, vari. 
ous kinds of oil, and for special steels, 
air, usually under pressure. Contro! is af. 
fected by the fact that the interior por 
tions cool more slowly than the outside, 
A wide range of cooling rates can be ob 
tained in each liquid depending upon the 
temperature and whether the pari is im 
mersed, agitated, quenched in spray or in 
a fixture under pressure. 

Excessively high quenching ratcs cause 
hardening cracks, residual hardening strains, 
high enough to affect service life. Gener. 
ally the slower the quenching medium, 
the deeper the steel will harden. Distor- 
tion increases progressively as the severity 
of quench is increased. 

Excessive residual hardening strains may 
be present without cracks. They are the 
results or increase in volume and the dif- 
ference in rate of contraction. The latter 
is due to differences in cooling rates and 
becomes greater as the speed of cooling is 
increased. Martensite is very hard and 
non-ductile and has no capacity for ad 
justment. 

Martensite forms over a range of tem 
perature, the point at which it starts, the 
Ms point, varying with different steels. For 
thorough hardening, the qyenching sate 
must be such that the critical rate is & 
ceeded in the center. There should be 4 
minimum difference in temperature between 
the outside and center at the Ms point of 
cracking will occur. 

If the piece could be quenched during 
the early stages of cooling in a fast medium 
so that the critical cooling rate would be 
exceeded in all sections (making martensite 
form) and then transferred to some 
at a temperature slightly above the Ms 
point, held there long enough for the ce 
ter to catch up with the outside, further 
cooling could be permitted to occur im # 
mosphere to maintain minimum tempéi 
ture differential. Martensite would fom 
at a uniform rate throughout the 
of austenite which, being soft, would ad 
just the stresses, with a minimum of me 
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ity The Girdler Hydrogen Process produces c 
high purity hydrogen at a lower cost than a e,° 
any other known method. Full information pacities from . 
yd in bulletin No. 103. 1,000 cubic feet per hour! 
: If your present hydrogen 645 contains Now users of ° 
= undesirable carbon monoxide, organic sulfur pe A free Bam monoxide may make their own pure 
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LANT BREAK 
BOTTLENECK 






HOFFMAN specialized machine tool coolant filters and 
Hoffman-engineered central coolant treatment systems 
provide all these advantages. There are specific 
Hoffman units for all the common grinders, gun hones, 
lapping machines, etc. Central systems will be designed 
for individual plant layouts, where preferable. 
Hoffman filters are practical and durable in shop usage. 
If coolant maintenance was overlooked in your tooling-up 
for war production, CALL HOFFMAN TODAY. 


U. S. HOFFMAN °)::).: 


COOLANT FILTERS + FILTRATION ENGINEERING SERVICE 
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dual strains resulting. 

If the cooling rate in the liquid bath 
exceeded the critical cooling rate, the Piece 
could be quenched there entirely, equalized 
in temperature and cooled in air. The sof 
bath temperature must be altered with the 
variation of the Ms point. 

Data on quenching of 1, 2 and 3-in, 
rounds of NE 8744 show that at 400 deg. 
F. salt quenches faster than oil, and ig 
dicate that it would be faster on rounds 
over 3 in. in diam. There are also ij 
dications that the relief of stress may de 
velop increased physical properties. The 
increase in hardness in the center obtained 
with a timed brine-salt quench over the 
straight oil quench in a 1% in. round seq 
tion of NE 8724 corresponds to an jp 
crease in tensile from 122,000 (25 Re) 
165,000 Ibs. per sq. in. (35 Re) withy 
decrease in ductility from 23 to 18 per cent 
No change in the distortion was produced, 


Salt Bath Furnaces 


Salt bath furnaces for quenching are low 
in cost, consisting of a pressed steel pot 
to obtain temperature uniformity and maxi 
shell 8 in. larger in diam. and 4 ig, 
deeper. 

The salt is heated by G.E. Calrod units, 
They are controlled by an on and off switch, 
or automatically. A propeller stirrer may 
be mounted on top or a hot salt pump may 
be used to maintain circulation. This is 
to contain the salt, placed inside a steel 
mum cooling effect upon the work. When 
the operation is discontinued, a tapered 
plug is hung in the pot with the tip just 
above the elements, to prevent expansion 
troubles. 


—B. F. Shepherd, Iron Age, Vol. 151, Jan. 28, 
1943, pp. 50-52; Feb. 4, 1943, pp. 45-48. 


Cold-Drawing Steel Tubes 


Condensed from “Mitt. Kai: er- 
Wilhelm-Inst. Eisenforsch., Diisseldorf 


The various methods for cold-drawing 
seamless tubes and the improvements made 
in the last years to obtain greatcr reduc- 
tion (fewer passes) by improved tools 
are surveyed. Experiments are described 
and a theory is developed to determine 
the maximum permissible reduction in one 
pass for soft carbon steels. 

The maximum reduction is a function 
of the product of the highest obtainable 
strengthening factor, i.e., the quotient of 
finai tensile strength and average deforms 
tion strength, the highest possible deforma 
tion efficiency, and the highest obtainable 
degree of stressing. The theoretical maxt 
mum for this reduction is about 65 pe 
cent, but not more than 56 per cent was 
actually reached in the tests. 

The highest strengthening factor obtain 
able in one pass, is about 1.4 and depends 
mainly on the material, and assumes a max 
imum in mild, not killed, open-hearth steels 
after a soft annealing treatment preceding 
the cold-drawing pass; thicker tubes have 
in general a somewhat higher value that 
thinner tubes. 

The highest possible deformation ef- 
ficiency lies at about 75 per cent, and 1s, 
general, not much dependent on the 
of material. A great influence is 
by the drawing conditions; these We™® 
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TOCCO TRIPLES OUTPUT 
OF 10“CLETRAC” PARTS 


ie Cleveland Tractor Company, manufac- 
turer of weil-known “Cletrac”’ military, in- 
dustrial and farm tractors, cites these benefits of 
hardening parts with a 100 KW “TOCCO Jr.” 


Greater Output. Average production speed now 
three times that of former hardening methods. 
Elimination of carburizing has cut hardening 
cycles on most parts from 8 hours to a few seconds. 


Versatile. 10 widely different ‘“‘Cletrac’”’ parts— 
from 28” sprockets to %4’’ link pins are hardened 
on one**TOCCO Jr.” New applications being devel- 
oped continually with the aid of TOCCO engineers. 


SVACLETRAC” PARTS 
RDENED BY TOCCO 


SAE 1045 Steel 
Surface-Hardened to 60-62 R.C. 


Pert Production 








Per Hour 

Sprocket 15 
Track Pin (Small) 550 
Track Pin (Large) 400 
Bracket Plunger 100 
Shift Shaft 150 
Ring Gear 60 
Lock Paw! 120 
Pivot Shaft 100 
Link Pin 100 

100 





Lower Costs. Cuts man-hours. Eliminates expen- 
sive plating, carburizing and straightening oper- 
ations. Replaces scarce alloys with carbon steels. 
Simple to operate, doesn’t require skilled operators. 


“TOCCO Jr.” equipment is built for continuous 
production service. Dependable, rugged motor- 
generator supplies power at a safe, low voltage. 


Find out how TOCCO can improve your war 
production and enable you to cut costs and 
improve your products for postwar markets. 


THE OHIO CRANKSHAFT COMPANY 
Cleveland, Ohio 
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YTOCCO 


World’s Fastest, Most Accurate Heat-Treating Process 


































HARDENING 
ANNEALING 
BRAZING 
HEATING for 
forming and forging 
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IN THIRTY-NINE YEARS 
OF PROGRESS 1904-1943 


PANGBORN 


WORLD'S LARGEST MANUFACTURERS OF BLAST CLEANIN ND DUST CC QUIPMENT 


PANGBORN CORPORATION «+ + HAGERSTOWN. MD. 
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however, not investigated very closely, For 
the maximum obtainable degree of stressi 
the reverse conditions prevail with res 
to the metallurgical production, the o¢ 
inal dimensions and the kind of deforma. 
tion, as they are for the Strengthening 
factor and the deformation efficiency, 

It reaches a maximum of 97.4 per cen 
in thin-walled tubes with Predominant 
diameter reduction, and is about 99 
cent for killed steels and 80 per cen 
for non-killed steels. A previous treat. 
ment does not have much influence. The 
improvement in strengthening factor and 
deformation efficiency in non-killed steels is 
lost again by the embrittlement produced jp 
drawing and the consequent lowering of the 
degree of stressing. 

The investigations show that reductions 
of 50 per cent in one pass can be obtained 
under certain conditions in thin-walled tubes 
if soft and killed steels are employed. Tubes 
drawn from such steels possess, even with. 
out subsequent treatment, a very good de | 
formability, and are resistant to aging | 
Tubes of non-killed open-hearth or Bes | 
semer steels are liable to embrittlement dup _ 
ing deformation so that the good deform 4 
ability begins to disappear already during 9 
or after the cold-drawing. In any case, such 


tubes must be treated after cold-drawing | 

E. Siebel, H. Buchholtz & H. Frank, Mi © 
Kaiser-Wilhelm-Inst. Eisenforsch., Diéisseldorf, 
Vol. 24, No. 8, 1942, pp. 105-122 


Electro-Tinning Plus Induction 
“Flowing” 


Condensed from “Metal Finishing” 


Today's tin shortage has accelerated the 
development of suitable processing lines 
for the electrolytic deposition of tin on 
steel. The several types of tinning lines 
thus far developed have two basic differ. 
ences. One difference depends on the 
method of starting a new coil of steel 
through the line. The other difference de- 
pends on the type of tank, whether vertical 
or horizontal. The two most dissimilar 
types of lines are discussed. 


Production Line for Plating 
In the constant speed, vertical tank type 


of line, the coil of steel to be tinned is 
placed on one of two uncoilers at the em 
try end of the line. The strip is 0.005 
to 0.015 in. thick, up to 36 in. wide, and 
3 miles long. The coil is about 5% ft 
in diameter and weighs 30,000 Ibs. Its 
threaded through a pinch roll, an entry 
looper, the plating and rinse tanks, the 
master pull unit, the delivery looper, and 
the winding reel. 

A line of this type usually has a maxt 
mum running speed of 500 to 600 ft 
per min. because it is not advisable 
have several strands of strip running fast 
er than this through loopers whose tp 
rolls are at times 30 to 35 ft. above the 
bottom rolls. The plating current is mat 
ually adjusted depending on the 
ness of coating desired and the line speed. 

In this type of line the plating tank 
anodes are suspended vertically cross-ways 
of the tank and the strip is thread 
around rollers above and below successive 
anodes so that it passes in a vertical po 
sition between each successive anode. The 
upper rollers form the negative contact @ 
the strip. When it is necessary to change 
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A New England manufac- 
turer of parts for aircraft had 
a real problem in getting nuts free of oil 
and chips. The washing machine in use 
was of the rotary type with scoop action. 
A solvent cleaner was being used but it did 
not get the nut threads clean of very small 
chips. When the Penn Salt technician 
called, the manufacturer was trying an- 
other type of cleaner in connection with 
the solvent, but it showed no improvement. 


The first Pennsalt product recommended 
did a thorough cleaning job, removing both 
the oil and the chips. After a long period 
of continuous operation, cleaning results 
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AIRCRAFT NUTS CLEANED BETTER AT HALF THE COST 


witt PENNSALT CLEANER 





were still excellent and a comparison of 
costs showed a saving of 50% in favor of 
the Pennsalt cleaner. 


It is possible that one of this famous 
family of cleaners can do as well—or bet- 
ter—for you. Our technical representatives 
will be glad to cooperate with you on any 
cleaning problem which you may have. No 
obligation whatever—and you will get the 
benefit of experience that covers the entire 


cleaning field. Write fully to Dept. MA. 
PENNSYLVANIA SALT 


thigh «9 bes —_—*" 


1000 Widener Building, Philadelphia, Pa. 
New York * Chicago « St. Louis + Pittsburgh * Wyandotte + Tacoma 
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ORDINARY 
SHANK 
PREPARATION 


AND SPEED-UP 


PRODUCTION 
AGILE 


SILVER-RED 
WELDING ELECTRODES 


Construct your own high- 
grade cutting edges on ordi- 
nary medium and low carbon 
steel shanks. The finished 
tool will give excellent per- 
formance for high-speed 
work. AGILE Silver-Red 
electrodes give longer life to 
lathe and planer cutting 
tools, drawing dies, etc. 


AGILE 


SILVER-GREEN 
WELDING ELECTRODES 


This AGILE electrode should 
be used for tipping chisels or 
beating tools. The weld 
metal possesses extreme 
toughness, excellent shock 
resistance and insures a long 
life cutting edge. 





SILVER-RED 
DEPOSIT 


FINISHED 
ielels 


EFFICIENT 
CHISEL TIP 
FORMED BY 
ARC WELDING 


> 


- ‘is Complete information will 
ee Je, ‘ 
tae; a oe be sent on request. 
AGILE WACTARC) 
>. rp meee 
‘ id Wn, 


AMERICAN AGILE (oforafton 











5806 HOUGH AVE: - CLEVELAND,O. 
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coils, as much strip as possible js x 
cumulated in the entry looper. The wal 
then operates on the strip accumulated in 
the entry looper while the new Strip j 
welded onto the end of the finished ¢qj 
The change is thus made without chang. 
ing the line speed. 


Reels are changed in a similar manner » ‘ 


the delivery end. The principal advantage, 
of this type of line are simplicity of con. 
trol, relatively low power requirements 
due to low speed, and low installation Cost 
due to the small speed range required of 
most of the motors. 


The Horizontal Tank Line 

The second basic type of line 
variable-speed, horizontal tank line. Thi 
line consists essentially of three units jg 
tandem. These are: First, the plating upjt 
with uncoilers, drag roll, etc., and the 
plating unit; second, the reflow, or fusion 
unit; third, the shearing unit, with a pylj 
unit, loop, flying shear, classifier, and 


pilers. This line has been designed fo, 
operation at 650 ft. per min. with pro. 
visions for speeds as high as 1300 ft 
per min. 

In this type of line the two sides of the 
strip are tinned in separate tanks, thys 
allowing variations in thickness and even 
in kind of metal deposited, 1ecessary 
From the plating tank the strip passes into 


the fusion unit where a high 
induced current melts the tin and produces 
a mirrorlike finish. It is then quenched 
in water, oiled, and the excess removed 
in a branding machine. Sheets that are 
too thick or too thin, or which have pin. 
holes, are automatically rejected in the 
shearing unit. 


requency 


Automatic devices keep the s:rip under 
proper tension at all points the line. 
An automatic electronic regulator adjusts 


the speed of the entire line for a given 
coating weight. This type of line requires 
about 3600 horsepower. 

The fusion, or flowing, procedure is 
necessary not only to improve the appear 
ance of the plate, but to increase corrosion 
resistance through reduction in the porosity 
of the plate. 

Among the heating methods proposed 
for this step are: A hot oil bath; a radiant 
tube or some other type of furnace; ele 
trical resistance heating; high-frequency i 
duction heating; a combination of the 
above. The hot oil bath, or furnace meth 
ods require low strip speeds and separate 
operation. Induction heating is claimed 
to be the best method 4s ‘it can be it 
corporated in the line and operated at the 
highest line speeds. 


Induction Heating of the Coating 


High frequency heating at 200,000 cycles 
per second (described in the second of the 
two articles referred to below), to melt tia 
electrolytically deposited on steel shett, 
speeds production and facilitates mechanical 
handling. The electrolytic coating 1s 
30 millionths of an inch thick (about on 
third the thickness of hot-dipped tin plate), 
and the fusion treatment is necessary to 
duce porosity and increase corrosion 
sistance. In addition, the smooth coat 
ing so produced is necessary for propef op 
eration of the suction cup feed on @® 
making machines. 
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Give your 
toolroom a 
HAND = 








Give a plus value to each of your tools and dies. 
Value in longer life. Value in time and money 
saved, Give your toolroom a boost with hardening 
and tempering furnaces that will heat treat each 
tool and die with the same precision that went 
into their making. 


PRECISION HARDENING OF ALL TOOL STEELS 


Tools and dies of even the “touchiest” tool steels, 
including highspeed, can be finished to size before 
heat treating when hardened in a Lindberg Hy- 
dryzing Furnace, because Hydryzing controlled 
atmosphere eliminates scale, decarb and carburi- 
zation. This means that the parts have full, uniform 
hardness “as quenched” and the clean, hard sur- 
face saves the expense of costly grinding or 
polishing after heat treating. 


ARMY 


o 3% 





ACCURATE CYCLONE TEMPERING 


Hardening is but half the job. The hardened part 
should be tempered with equal accuracy to obtain 





its specified hardness. Key men in practically | 


every toolroom in the country recognize the Cy- 
clone Tempering Furnace for its rapid uniform 
heating. In fact, its heating and control accuracy is 
such that temper can be controlled to +1 Rockwell 
“C*’ And, too, you'll be amazed at its economy and 
efficiency of operation. 


COMPLETE TOOLROOM SETUP 


Lindberg can supply the finest available toolroom 
setup to meet any heat treating requirement, com- 
plete with quenching system. Write for Bulletin 94. 
It tells all the advantages of hardening with Hy- 
dryzing. And also ask for Bulletin 13. It shows why 
the Cyclone is the ideal tempering furnace for 
tools and dies. 


LINDBERG ENGINEERING COMPANY 
2451 WEST HUBBARD STREET » CHICAGO 


LINDBERG 
FURNACES 


SUPER- CYCLONE for hardening, normalizing, whiastion tempering 
CYCLONE for accurate, low-cost tempering and nitriding 
HYDRYZING for scale-free and decarb-free hardening 
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Oil fired, with hydraulic pusher and automatic 
temperature and pressure control, this R-S Con- 
tinuous Billet Heating Furnace is highly satis- 
factory from every viewpoint. It reveals the 
degree of thoroughness of R-S Engineers 
which, after all, is the basis of every suc- 
cessful furnace installation. 
You can depend on R-S custom-built 
or standard-rated furnaces of any size 
or type—all are engineered with the 
idea of “not how many but how well.” 
Surprisingly fast deliveries, too. 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 


4522 Germantown Avenue 


Philadelphia, Pa. 


* Write for the R-S Car-Hearth 

Bulletin No. 68-F or informa- 
tion on any type of furnace 
in which you are interested. 






ANNEALING CONVEYOR 
CONVECTION FORGING METAL MELTING 

ROTARY HEARTH CONTINUOUS CAR HEARTH 
SALT BATH PLATE AND ANGLE HEATING 


BUY WAR BONDS 
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Among the advantages of high frequency 
heating are: (1) High speeds up to 1009 
ft. per min. (oil baths or gas furnaces are 
limited to 150 or 200. ft. per min); (2) 
the amount of heat generated can he in. 
stantly and automatically adjusted to ¢o,. 
respond to the line speed, thus maintaini 
the proper temperature and preventing o,;, 
dation of the strip; (3) no waste tri 
is produced due to scoring or markin 
of the sheet by electrical or mechanicy 
action. 

The inductor heater consists of a heate 
coil, rectangular in form, wound as Close 
to the strip as possible and through whic, 
the strip passes. It acts as the Primary 
of a transformer, while the strip itself acts 
as the secondary. The current induced 
in the strip generates heat within the str); 
The power is supplied by vacuum tube 
oscillators. 


I R. Erbe, Metal Finishing, Vol, 40 
ec. 1942, pp. 645-648; G. E. Stolty 
Ibid., pp. 648-649. ‘ 


Sputtered Metal Films 


Condensed from “Light Metals’ 


The major purpose of cathode sputtering 
and vacuum evaporation processes is the 
production of metal films on the surface of 


articles. These films, which can be ap- 
plied to any material, either conducting 
or nonconducting, exhibit the combined 
properties of thinness, uniformity, purity 


and adherence. 

The processes are somewhat involved. 
yet when the equipment required is planned 
with care and operated under properly 
controlled conditions, no undue difficulties 
arise and they have been operated for many 
years to produce thin metallic films for 
specific purposes, such as electric! conduc. 
tivity, capacitance, etc., or for optical re 
flectors or transmission. 

Cathode sputtering is effected in a sati- 
fied atmosphere between the two clectrodes. 
One of these, the cathode, is the material 
to be deposited as a sputtered film. The 
cathode is maintained at a high negative 
potential with respect to the anode, and 
an intensive electrostatic field is created 
between them. In this field the relatively 
heavy positive ions of the residual gas, 
directed toward the cathode, impact upon it 
and dislodge or tear out particles of the 
material. 

These particles are probably of molecular 
dimensions; carry a negative charge, and 
therefore travel toward the anode along 
the electrostatic field. An object placed 
in the electrostatic field fmethanically in- 
tercepts or filters from the stream the nega 
tively charged particles and becomes coated 
with the cathode material. 

By arranging for uniformity of fields, @ 
uniform cathode layer is built up, the thick 
ness of this layer being determined by 
total time period of the operation. Sputter 
ing, by virtue of the fact that films at 
built up by molecular deposition, is 
venient for providing exceptionally thi 
coatings. 

Evaporation, on the other hand, is rela- 
tively rapid and the thickness of the film 
is controlled by the quantity of ma 
evaporated. This evaporation is accom 
plished in a rarified atmosphere, but the 
process is not as involved as cath 
tering. The vacuum is required to lowet 
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the home front 


—against the forces 
of GENERAL WEAR 


“HARCOTE” is ready! Ready to protect softer steels 
agains! the ravages of wear—to help you keep 
machinery on the job—now— when replacement 
parts are so difficult to obtain. 


P&H ‘‘Harcote” is a hard surfacing electrode — both 
hard and tough! It's ideal for refacing parts subject 
to severe wear and abrasion, such as shovel teeth, 
scraper blades, farm implements, sand and rock 
handling equipment, and many other applications 
on carbon steel, low alloy and high manganese sur- 
faces. “Harcote” is just one of the family of P&H 
Alloy Electrodes which answer every welding need. 
P&H representatives will gladly assist you. Or write 
us for literature and procedures. 









Ask also for in- 
formation about 
P&H Arc Weld- 
ing Machines. 


Canadian Distribution: The Canadian Fairbanks-Morse Company, Ltd. 
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No. 575 Pot-Hardening Furnace 
with Outstanding Features 








Lid - lifting mecha- Heavily insulated 
nism raises the lid with 8 inches of 
easily and locks it quality hi-tempera- 
in UP position. ture insulation. 


The pot size of No. 575 is 14 
inches in diameter by 20 inches 
deep. The burners, located near 
top of combustion chamber, in- 
sure longer pot life. 

Vent damper regulates flow of exhaust gases. The top ring, in 3 
sections, prevents cracking or distortion. Use with a large blower 
for maximum performance, Price, $325.00 F.O.B. Factory—Blower 
Extra. 


No. 130 A Johnson 
Heat-Treating Furnace 


Notice the counter-balanced door 
which opens upward, allowing 
tools to be put in or removed 
without fully opening furnace 
door—thus preventing tempera- 
ture drops. Carbofrax hearth and “% h.p. 
blower. Lined with hi-temperature in- 
sulating refractory. Available in 4 to 6 
burner styles. 4-burner job pictured has 
temperature range from 1400 to 2000 de- 
grees F., and is priced at $295. 6-burner 
job offers 1800 to 2000 degrees F., priced 
at $325. Firebox 7%” high, 13” wide, 
1642” long. All prices F.O.B. Factory. 


JOHNSON GAS APPLIANCE CO.f/iin 
589 E Ave., N.W., Cedar Rapids, Iowa be LT/ I] 


Ohl NEW JOHNSON CATALOG 


WRITE ADDRESS ABOVE 
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the boiling point of the metal and preven 
oxidation. Electrical heating is almost uni. 
versally employed and for some Materials 
a refractory crucible wound with an ¢g. 
trical element suffices. For others, the my. 
terial is actually evaporated from a coil » 
filament rapidly heated to temperature by 
the passage of the current. 

In consequence of the numerous com. 
mercial application employing the Unique 
properties of these films, a review of th 
salient features from established Practicgs 
and literature are discussed. 

—Light Metals, Vo. 
Feb. 1943, pp. 56-79. 


Heat Treating of Aluminum and 
Magnesium in Gas Furnaces 


Condensed from a paper before the 
American Gas AssOciation 


The accelerating growth of aluminup 
production, most of which will require hey 
treatment, opens a present and future mar 
ket for industrial gas equipment. Gags 
companies and equipment manufactures 


should cooperate to put the right kind 
and size of furnaces on the market. 

American Gas Association's Project No, 
1 subcommittee has found that present 
specifications for aluminum alloy heat 
treatment do not interfere with the success. 
ful application of gas heat. [iformation 
at hand indicates a much more widespread 
use of direct furnaces for h treating 
cast alloys than had been suspecied. 

A number of natural gas applications 


are used in the driers employed after 
chemical purification of aluminum ores, 
There is opportunity for gas app! ication for 
the remelt furnaces, ladle heating, and auxil- 


iary plant uses. The most important heat 
treating work, from the poini of view 
of the gas industry, is the fina! leat treat- 
ment. For this there are now many gas 
installations. In general they «re indirect 
gas furnaces. However, alloy No. 195s 


typical of the group which can be success 
fully handled by direct-fired furnaces and 
even the difficult alloy No. 356 has been 
so handled. 

As an example, a review of the situation 
in Detroit shows that, there, approximately 
77 per cent of the aluminum is heat treated 
in gas-fired furnaces. Up to the present 
time there is no gas furnace suitable for 
handling long extruded shapes. 

It is also probable thats light weight 
magnesium alloys requiring heat treating 
will be increasingly important. The Su 
perior Bearing Bronze Co., Brooklyn, N. 
Y., is successfully using direct gas-fired 
circulating furnaces for heat treating mag 
nesium castings. Tests in the oven show 
practically no temperature variation. The 
castings show no evidence of pitting, melt: 
ing or burning. These furnaces reduce 
total concentration of oxygen on accoust 
of the flue products produced. Thus the 
tendency to oxidize magnesium should be 
diminished. As clean castings which have 
been sand blasted prior to heat 
introduce no magnesium dust into the #F 
nace, the direct gas furnace has n0 
fire hazard than other types. 


—C. George Segeler, American OS 
Association, Mar. 11 and 14 
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FIRTHITE T-04—for coarse feeds, 


inum 
heat 
mar. 








> heavy and interrupted roughing cuts. 
kind § Closest approach to a universal 
No. | grade. 
esent 
heat ‘ 
ae P\-GENERAL PURPOSE 
pread (CONTAINS NO TANTALUM) 
be a4: @GRADES FIRTHITE TA—for general-purpose 
‘dhe ee i cutting tools on all types of steel 
as | R BETTER CUTTING > ls cl ingly 
auxil- 
no “2 
view Re ’ -FAST FINISHING 
va (CONTAINS NO TANTALUM) 
adirect L.RPCE TANTAEL il FIRTHITE T-16—for light, rapid 
195 is = § aie Shia N Ban 3 eae 
ae finishing of harder steel, shells, etc. 
§ and 
; been FOR STEEL CUTTING—These FIRTHITE i 
ait Tungsten-Titanium Carbide grades stay -PRECISION WORK 
eon sharp longer, cut faster, and make (CONTAINS NO TANTALUM) 
t . 
oa smoothest finish. They are described in FIRTHITE T-31—for lightest, fast- 
le for FIRTHITE Price List FE-105 . . . or, a est, shallow cuts. Recommended for 
weigh FIRTHITE Engineer will gladly discuss precision boring, etc. 
—- them in your plant. 
yn, N. ‘ae by ‘f 
a A35553 = SLOSTSNG 
1 show STEEL COMPANY 
ie Offices: McKEESPORT, PA.- NEW YORK - HARTFORD - PHILADELPHIA - CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES 
t- 
nce th 
— 
ald be a res Mth a TUNGSTEN- 
ch have TITANIUM 
v4 FIRIAS / CARBIDES 





MAY, 1943 1033 

















LOOK! 


at several before you buy 


but 


be sure you get these features— 


Y Check List: 


[_] Easily operated insulated top cover 

| | Double flange pot 

| _] Double flange supporting ring 

| ] Double flange top ring 

| | Extra pot thickness at liquid level 

|_| Element—one continuous helix extra heavy rod 

[ | Positive element support in recessed refractory wall 
| | Lining 1234 inches 

|_| Two point heat control 

| | Time clock starting 





For 
Lead 
Salt 


Cyanide 





Model P71. Pot 16” diam. x 18” deep. 
Capacity 250 Ibs. steel per hr. to 1500°F. 


American Electric Furnace Company 


29 VON HILLERN ST., BOSTON, MASS., U. S. A. 
Industrial Furnaces for All Purposes. 
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Metal Finishing of Aircraft 


Condensed from “Proceedings,” 
Amer. Electroplaters’ Society 


Very little untreated aluminum alloy jg 
used in a military plane today. Even though 
the corrosion resistance may be Satisfactory 
without painting or anodizing, moderp 
warfare demands camouflaging. 

Prior to applying any type of finish jg 
aluminum, oil films are removed with yg. 
por degreasing or with an inhibited alka. 
line wash. Phosphates, silicates and soaps 
serve as inhibitors. A formula used by the 
Army Air Force overhaul depots contains 
trisodium phosphate, 6 lbs.; disodium phos. 
phate, 6 Ibs.; sodium metasilicate, 6 [bs - 
sodium carbonate, anhydrous, 6 Ibs.; soft 
soap, 4 lbs.; water, 100 gallons; tempera. 
ture, 210 to 212 deg. F. 

Aluminum may be anodized following 
cleaning to produce a relatively thick and 
corrosion resistant oxide film. In the 
chromic acid process the work is made the 
anode in a steel tank containing a 5 tg 
10 per cent chromic acid solution. The 
bath is operated at 95 + 4 deg. F. and ig 
heated with steam coils and agitated with 
filtered air. A low voltage is applied inp 
tially. It is raised as rapidly as possible 
to 40 volts. Anodizing is continued for 
30 min. after which the work is rinsed 
in cold water, hot water, and drie 


In a typical sulphuric acid anodizing 
process the electrolyte is a 15-18 r cent 
sulphuric acid solution operated at 70 = 
2 deg. F. A lead lined tank is u Air 
agitation and cooling are mecessai Full 
voltage of 10 to 24 volts, depending on the 
alloy, is applied at once. After 20 min, 


anodizing, the parts are rinsed and trans 
ferred to a boiling 5 per cent sodium of 


potassium dichromate solution. er 20 
min. treatment the parts are rinsed and 
dried. 


The Process of Chromadizing 


Chromadizing is a process used to im- 
prove paint adhesion and consists of im- 
mersion in a 5 per cent solution of chro- 
mic acid at 120 to 140 deg. F. tor 1 to 
2 min. 


A treatment which serves the same put 
pose as chromadizing consists in applying 
a solution containing, on a volume basis, 
butyl alcohol, 40 per cent; isopropyl al- 
cohol, 30 per cent; 85 per cent phosphoric 
acid, 10 per cent; water, 20 per cent. This 
is applied with a rag or by Uipping oF 
spraying. After 1 or 2 min. the surface 
scrubbed lightly with a brush, rinsed thor- 
oughly, dried, and primed immediately. 

Chemically formed oxide films do not 
have the corrosion or abrasion resistance of 
an anodic film, but form excellent bases 
for paint. In a typical process of this 
type (Alrock Process), the aluminum al 
loy is treated with a dichromate-sodiym 
carbonate mixture, after which the oxide 
film is sealed by boiling in a dichromate 
solution. 

The sodium silicate process 1s used 
primarily to seal pervious castings which 
must hold pressure — 40 deg. Bé water 
glass is diluted with 4 volumes of water 
and the clean casting is immersed in the 
solution at 150 deg. F. After 30 mim. 
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There’s a quartet of gremlins with a particular fondness for cutting 
tools. Their names are Friction, Heat, Power Thief and Tool Wear. 
Anyone of them can stall production. 


There’s an easy way to help kill ’em off . . . and to keep them from 
coming back again. 


Simply specify Chillo Cutting Oils. These famous Cities Service 
coolants deliver speed, fine finish, and longer tool life. They are par- 
ticularly appropriate now, for they were especially designed to fit the 
most exacting requirements of wartime production. 


Get in touch with your nearest Cities Service office today. A Cities 
Service lubrication engineer will confer with 
you on the needs of your particular machining 
operations. No obligation, of course. 





For a free, informative booklet on Metal 
Machining Fluids write to Room 1382, Sixty Maumetie Ordnance Works 
Wall Tower, New York, N. Y. Cities Service Defense 


Corporation 


CITIES SERVICE OIL COMPANY 


NEW YOR HICAGO 














SILVER 


BRAZING ALLOYS: 


“Readyflow”—56% Silver—works at 1165 deg. 
B 201 —20% Silver—works at 1485 deg. 


Also many other standard and special compositions. 


Of all desired dimensions. 


FLUXES: 


For use with Silver Brazing Alloys. 





Write for booklet “MA” 


The American Platinum Works 


N J RR AVE AT OLIVER SFT. 


Newark,.N. J. 
cst GV) 1075 

















DESCAL 





HOT FORGINGS AND 
ANNEALED ARTICLES 


Special Machines For 
CARTRIDGE-SHELL. CASES « CUPS AND FIRST DRAFTS 
Barrel Type Machines For 
SPRINGS + HEAT-TREATED STAMPINGS «+ CASTINGS 
Bulk-Batch Cleaning—4 to 6 Cu. Ft. Per Charge 
NO DELA YED PRODUCTION FOR REPAIRS! 


Ai 









Write for 
Information 


and 
Bulletin SW 
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AIR-BLAST - GRIT - SHOT - or SAND 
Dreisbach Patent . . . « Over 2000 Machines Sold 


DREISBACH ENGINEERING CORPORATION 








Yonkers New York _ 











it is removed, drained, and baked 30 min 
at 300 deg. F. When cool the Parts are 
immersed 1 min. in cold 5 per cent syj. 
phuric acid, rinsed, and allowed to dry » 
room temperature. 


Two Treatments for Magnesium Surfaces 


Treatments of magnesium surfaces ape 
largely for the purpose of improving paint 
adhesion and have in themselves little pro. 
tective value. Two common treatments 
are the chrome pickle and the dichromate 
boil. 

In the chrome pickle process the pag 
is immersed for 30 sec. to 2 min. in 
solution of 1.5 lbs. per gal. of sodium 
dichromate and 1.5 pints per gal. of nitric 
acid, at a temperature of 50 deg. C. (122 
deg. F.). The work is then rinsed in cold 
water. This process removes about 0.0006 
in. per surface. 

Where tolerances are small, the dichgo. 
mate boil is suitable. Following cleaning, 
the work is given a pre-treatment dip in 
a 15 to 20 per cent (by weight) hydro. 
fluoric acid solution. The work is then 
immersed for at least 45 min. in a boiling 
10 per cent sodium dichromate solution 
(Dow No. 7 Treatment). The pH should 
be maintained between 4.2 and 5.5 by 
adding chromic acid. This treatment is 
suitable for all magnesium alloys except 
Dowmetal M and AM3S. 

Steel parts in contact with aluminum 
are cadmium plated to prevent ac clerated 
corrosion of the aluminum by direct con- 
tact with steel. A black oxide f vjish has 
been used on steel propellers for i camou- 
flage effect. Phosphate coatings re used 
on steel for paint adhesion. 


Plating with Chromium and Copper 


Chromium plating is used on piston 
tubes for.shock absorbers and fo: the re 
pair of certain engine parts. The use of 
chromium as a repair medium :: limited 
to parts not too highly stressed, due to the 
reduction in fatigue strength caused by 
chromium plating. The Van ccr Horst 
chromium process is being trie expeti- 
mentally on engine cylinders to replace 
nitriding. 

The use of copper plating is |imited to 
anti-seize surfaces, to areas to be copper 
brazed, and areas te be stopped off from 
carburizing. Tin plate is used as an anti- 
seize surface and as a stop-off for nitriding. 

Silver bearings will stand extremely hard 
service. They are made by plating or braz 
ing a silver shell on a steel back. They 
are then plated successively with lead and 
indium and heated to diffuse the indium 
into the lead. The lead forms a self-lu 
bricating film and the indium reduces the 
corrosion of the lead by oil acids. 

In painting aircraft parts, color coats may 
be applied directly to anodized aluminum 
or phosphatized steel, or to other surfaces 
which have already had an effective @F 
rosion inhibiting and adhesion-improving 
treatment. Zinc chromate primer should 
used on aluminum, and a suitable primes, 
usually iron oxide plus about 30 per @ 
of a chromate pigment, should be 
on steel. 

Magnesium must be treated with one 0 
the chromate treatments descri 
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PLATE OR ANODIZE 


ANYTHING THAT COMES 
INTO YOUR SHOP IS A 


MULTI-PLATER 

















*MULTI-PLATER 
is being introduced by 


the manufacturer of 
SELECTRO-PLATER 


y | % | Y % | “7 4 | | ¥ | 
W. GREEN ELECTRIC CoO.. ING 
o . y i * 4 a 4 A - 


ESTABLISHED 1892 
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2600° F 
in 
26 minutes 





The furnace illustrated above has a muffle size of 2 inches wide by 1% 
inches high by 2’ inches deep and will rapidly attain temperatures up 
to 2600° F. Heat is supplied by a heavy platinum element and hence 
furnace atmosphere is neutral. Furnace complete with rheostat, thermo- 
couple and pyrometer $214.50 F.O.B.—S.F. Other sizes for this and lower 
temperature ranges are available—write for full information. 


WESTERN GOLD & PLATINUM WORKS 


589 Bryant St. San Francisco, Calif. 














“the one bath process” 


mergency for many 


is meeting the War e Pespplications 0 


contractors in thousands © 


<a | which a few are: 
| aeciites Bluing Ordnance and Small Arms ape eo 
a bond for lacquer or prareas pated who 
i ffing on Aircra 
i and to prevent scu 
om ys for refinishing bottle crowns. 


Rea es 

Accepted on all Government contracts requiring 
cc 

oxide finish. 

Write for portfolio of com 


MAGIC and its related products. i 
SiILCO—the new one coat rust-proof finis 


MITCHELL-BRADFORD CHEMICAL CO. 


BRIDGEPORT, CONN. 


black 


plete information on BLACK- 


in colors. 
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should have a zinc chromate primer fol. 
lowed by water resistant top coats, 

The quick-drying synthetic varnishes and 
enamels are superior to lacquers for Cor. 
rosion resistance, but all types of paint are 
effective on properly prepared and primed 
surfaces. Slow-drying varnishes ang 
enamels made from natural resins and oj 
are not applicable to present production 
schedules. 


—E. R. Irwin & J. Teres, Proc, Ay 
Electroplaters’ Soc., 1942, pp. 134.439 


Pickling of Cartridge Brass 
Condensed from “Sheet Metal Industries? 


Pickling is one of the least standard 
operations and therefore one of the mos 
likely to give trouble in the manufacture 
of cartridge cases. Care must be taken to 
see that the residue of the lubricant em. 
ployed in drawing is satisfactorily removed 
before annealing, either by rinsing thor. 
oughly in water or by rubbing off 

After the parts have been annealed, there 
is on the brass a deposit consistin, largely 
of black CuO with some traces of CuO 


and carbon. The usual scale Ntains 
more zinc oxides than copper oxides: how. 
ever, the exact scale composition depends 
mainly on the annealing temperature and 
the furnace atmosphere. The lower oxide 
of copper (most of which is present on 
the inside of the case) may occur where 
some lubricant residues have been reduced 
to carbon. Small globular p areas 
which sometimes are found appear ‘o result 
from splashing of alkaline rinse er and 


to lack of a subsequent wiping. 


The Furnace Baskets 


Furnace baskets, which may or may not 
pass through the pickle, are m from 
Monel, Inconel, Nichrome, 35 N:-15 per 
cent Cr, 19 Cr-9 per cent Ni, various 
other stainless steels. Nichrome is most 
economical if the baskets are used for both 


annealing and pickling. The life depends 
on plant conditions. 

The main disadvantages of the Nichrome 
are a tendency towards cracking and fairly 
rapid embrittlement. If stainless steels are 
used, they must be resistant to carbide 
precipitation. Some recommend adding 
CuSO, to the acid to passivate the stainless 
steel but this is considered undesirable 
from a pickling angle (not so in the US. 
—J.Z.B.) 

Monel pickling baskets should be in gal- 
vanic contact with the brass and should be 
completely immersed in the pickling s0 
lution; if this is not possible, Hastelloy 
C is a better choice. The preferable prac 
tice is to use stainless steel baskets in the 
furnace and separate Monel baskets in the 
pickle, but perfectly good results are 0b- 
tained when Nichrome is used for both ab 
though more frequent repairs will be 
needed. 

It is customary to cool the cases 4s they 
come from the annealing furnace with jets 
of cold water. The advantages are: b 
Considerable scaie is cracked off; 2. the 
cooler cases give less acid vapor on ¢@ 
tering the pickle; 3. a better pickled sum 
face is obtained. The cooling water show 
not be re-used as a rinse as it will give 
excessive amounts of copper in the latter. 
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Non-automatic immersion pickling is the 













































r 
4 oldest method of pickling. It is satisfac- ®2f 
$ and tory with suitable control, but many draw- “é S$ PO RT4 Bl & 
Oe ing troubles may be caused by improper 
7 ickling. 
nial : Automatic immersion pickling with dor- ee it’s WHERE you need it I | 
and mant solutions uses three tanks: Acid tank, ® 
GAME raed by steam coils; acid wash tank, 20 WHEN you need ite 
Iction heated; and the rinse tank, heated by direct 
steam injection. The tanks are usually Today, with a shortage of industrial in- 
eer struments looming as “war production's 
ce coils, and makes it necessary always biggest prareie per problem, portability _ 
earn pers: ya sumes a new significance . . . That is one 
reason it will pay you to investigate the 
a SO. features of the ALNOR PYROCON Pyro- 
Automatic Immersion Pickling meter, now! 
a Aut matic wy Fn ry, BS gel tr fe ne eae ccohaae 
A oe ill e r 
Sak seg fy moe ad at 5 Te 
ete - peli ge kang ent as 
1oved direction, with baffles are used. The liquid right tip for any flat, curved, stationary or me 
has remains in the bottom, while the cases are ing surface . . . a fact which proves its versatility 
carried up the sides, then they fall back is engineered, not make-shift! 
there into the solution. The cases discharge from Available in standard ranges for direct tempera- 
rgely on um to the next at a uniform rate. ture readings from O - 400° to O - 1200° F, the 
Cul r| ee solutions are the same as for ALNOR PYROCON is the ideal pyrometer for 
‘ain tic immersion pickling with dormant ee mold een Ts ago na 
| peratures in welding Operations; for fast, de- 
= r, if the drums are directly con- pas pc sn4 pie sc ay readings of rolls, platens, 
and the annealing furnace, the cart- a , : 
alin ses are not pre-cooled and there 1S do a —_ and prices 
ne essity for heating the acid bath. write tor Sumetin Ne. 3511-A 
hem rinse may be fairly alkaline or a 
betel cent soap solution to neutralize Uf, y fe Take i, ~ ra 
Pres t |. This method involves severe me- INODIS LEST. QOOTaAIOrIES LC. 
ers igitation, but it apparently causes 7 ° 
“a n except in the later operations 425 N. LaSalle St., Chicago, Illinois 
" the walls of small cases may be too 
stand it. Se ae | 
1e automatic spray pickle, a tunnel, eo 
jet from all sides is used. There are . 
Bs t! ections with intermediate draining a ¢ r a § il ri a ¢ e N) 
rom 


The solutions are the same as for 
per ’ ic immersion pickling with dormant 


TEMPERATURES UP TO 2400° F. 

















— The continuous conveyor band 

most ey the cases may be Nichrome or WITHOUT A BLOWER 

- covered steel wire. In the earlier 

. , the cases are packed direct on the f : 

c yor; the taller hee are packed first AKER Blowerless Gas Furnaces 

remad Jichrome baskets. The authors favor are very low in gas consump- 

airly rsion rather than spray pickling. tion, noiseless in operation, 

are reach the required temperature rap- | 

bide idly aes 7 equipped bese agg 1 

i j : : couple and accurate pyrometer. e 

re sulphate Ae Tera ae Samaael departments rf some of the 

less The authors investigated a number of largest corporations have contributed 

able pickles, but found that H:SO, with proper to making their high efficiency possible. 

ve control was best. The optimum temperature There are 9 standard stock models .- 
range was 120 to 140 deg. F.; at higher ranging in size from No. 1 (Bench | 

gal- temperatures there was a tendency to form type), which is 6” x 8” x 5%”, to 

1 be lull red stains and to attack the rubber | . No. 24, which is 12” x 20” x 8” as 

50- linings. The period otf treatment was not | . illustrated, All provide uniform, con- 

Hoy critical. With a dormant soak, 1 to 5 trolled heat up to 1900° F. 

rac: percent was the best concentration. With | Model No. 5, 6” x 12” x 5”, is built 

the agitation, no difference was noted with | especially for treating high speed steel. 

the concentrations from 1 to 20 per cent; how- | Gives opel controlled temperatures 

= ever, the higher acid concentrations would | ee ae Auth titine 

be be undesirable since they would give a | furnace, No. 12, with a closed muffle 


quicker contamination of the rinse. There- 
fore, 2.5 to 5 per cent is recommended. 
they A constant check should be made of the 


8%” x 15” x 2%” high. 
Special size furnaces built to your 


ms acid concentration by diluting a sample | ee iin, spo ra 28d 
a (to reduce the blue color) and titrating | 

with normal N ri indic: | y 
ee ormal Na:CO, with BHC indicator BAKER & Co.. INC. 


| 
| 
No. 2 (methyl orange second choice as in- 
suf- dicator). 






wuld ; 113 Astor St.. Newark, N. J. 

, Laboratory tests with a 10 per cent so- aes é ae Ri ies | 
pave lution of sodium bisulphate (from the ease “Nae = 
ter. manufacture of nitro-glycerine) at 140 deg. 
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F, gave results very similar to these ob- 
tained with H:SO,.. It is reported that 
in practice, a hot rinse must be used fol- 
lowing the sodium bisulphate pickle rather 
than the normal cold one. 

In laboratory tests, with a dormant soak, 
the presence of even 1 per cent CuSO, 
decreased the brightness of the brass surface 
and gave some tarnish. Higher percentages 
were permissable with an agitated soak. 
The generally accepted maximum in spray 
pickling is 2.5 per cent CuSO,, although 
it may go as high as 3 per cent if other 
conditions are favorable. If the rinse water 
is hard, the permissible CuSQ, is even 
lower. Frequent and regular checks must 
be made to the amount of copper in so- 
lution. A fairly rapid volumetric method 
is given involving mixing with potassium 
iodide and titrating the liberated iodide 
with a standard thiosulphate solution. 

In dormant solutions, even 20 per cent 
ZnSO, has no effect on the pickle; in ag- 
itated solutions, smaller amounts have no 
effect but 20 per cent gives a more cop- 
pery, duller pickled surface. In practice, 
no difficulties are encountered due to zinc 
in solution. 

The presence of iron in soluble form 
(ferrous sulphate, ferric ammonium sul- 
phate, ferric sulphate) even up to 20 per 
cent has no effect. However, the presence 
of mild steel (either in contact or not with 
the brass) gives a coppery surface or forms 
copper patches on the brass. Therefore, 
iron must be excluded from the pickling 
vats. With “bright stainless steel, unan- 
nealed” (type not given), the results are 
definitely less coppery than with mild steel, 
but sufficient contact stain is produced to 
cause serious trouble in the subsequent 
draws. 


Effect of Lead 


Lead may be present in the sludge. Since 
metallic lead will give rise to copper deposi- 
tion if it comes in contact with the brass, 
and since a sludge may cause local varia- 
tions in acid concentration due to adsorp- 
tion, the sludge should be removed reg- 
ularly. 

A brief resume of the field of water 
supplies and their treatment is given. The 
authors recommend that the water used 
should be closely examined by an expert 
with particular attention being directed to 
the possibility of staining being caused by 
the rinse water. 

The rinse following the pickle should be 
cold (except for the sodium bisulphate 
pickles) ; 95 deg. F. is given as a maximum 
temperature. The final rinse may be hot 
or cold, but it is usually hot to give rapid 
drying. Cases at 170 deg. F. dry imme- 
diately at the delivery end of the machine. 
If rubber linings are used, the tempera- 
tures should not exceed 160 deg. F.; 
therefore, lead lining is preferable. Cases 
must be dry before they are immersed in 
the lubricant for subsequent drawing. 

Rinsing time is an important factor. 
Cases left in the first rinse for any length 
of time are liable to pick up an uneven 
brown stain. The time in the final rinse 
should be long enough to give a hot case 
which will dry immediately. 

The acidity of the first rinse should 
not be allowed to fall below 0.2 nor rise 
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above 0.5 per cent free H2SQ,. The acidity 
of the final rinse is generally 0.015 to 0.05 


per cent H,SQ,. While a dilute soap so- 
lution has been used for the final rinse, it 
has proven unsatisfactory in many instances. 


Possible Defects Diagnosed 


Diagnosis of possible defects are given in 
the table which follows: 





waste pickle liquor is electrolyzed until 
the copper is under 0.01 per cent (anode 
is lead lining of tanks; rotating coppe 
gauze cathode). So the sulphates gp 
converted back to H2SO,. 


Zinc recovery is much less economical, 
and the efficiency is very low. A co, 
tinuous acid resisting cathode is used. Afte 
a flash coating of zinc, this zinc is they 





Appearance of case 


Possible cause 


Control 





Localized copper coloring 


Presence of concentration 
cells in pickle 








Reduce copper content of 
pickle 





Dull brown patches 





Presence of iron not in 


contact with metal 





Examine interior of pick. 
ling plant 





“Blood” spots 
(bright red spots) 


Iron in contact with metal 








Examine interior of pick. 
ling plant; possibility of 
iron particles picked up in 
drawing; examine blanks 








Copper spots (not as bright 
as above; well defined 





Alkalinity of drawing me- 
dium or rinse water after 


Reduction of alkalinity ia 
drawing operations 





black; very irregular) 





edges; generally depression drawing 

near to spots) 

Blue black tarnishing | Alkaline water with 
(may be metallic green or | CuSO, 





Reduction of copper in 
pickle; attention to rinse 
water composition 





Copper flashes 


Chlorinated solvent 





Elimination of use or pro- 
tection of plant; remove 
from vicinity of annealing 
furnace 











Intense brown patches 


Iron in contact with brass 
with excessive oxidation 


Insulation of work or use 
of metal or alloy wit!: less 
difference in potential! to 
that of copper 











Green brown streaks 


Cases too closely in con- 
tact with one another 


Wider spacing of cases; 
use of “dividers” 











Green brown tarnish 


Over-rinsing with too al- 
kaline water 


Re-pickle 








Tadpole marks 








in pickle 


Cases covering each other 


Separation of cases 











Effluent treatment is generally meces- 
sary because of local laws concerning 
pollution of streams. The pre-rinse, over- 
flow from the first rinse, and final rinse 
are generally combined and_ neutralized 
with caustic soda (hard to handle, prob- 
ably more expensive), sodium carbonate 
(cheap, usually most favored), or lime 
(may be cheaper). It may or may not 
be necessary to allow the precipitate to 
settle before passing into the river, etc. 

The waste pickle is less voluminous but 
more concentrated. Dilution is possible 
but uneconomical. It is sometimes neu- 
tralized with lime or soda ash (usually 
the former), more frequently followed by 
precipitation and filtration. In more mod- 
ern plants, the waste pickle is treated 
to recover the metals and acid (see be- 
low). 

If the press pit effluent is mixed with 
the pickle effluent before treatment, there 
may be trouble due to the soaps and oils 
in the former. Acid recovery from the 
waste pickle is a wartime measure; ap- 
parently it is not economically sound. The 


stripped in an alkaline ZnSO, bath. 
The copper can be recovered mort 
cheaply by allowing the waste pickle to 
flow over scrap iron; 96 per cent of the 
copper is recovered, but none of the zine 


or acid. 


—-H. A. H. Crowther and P. D. Liddiard, 
Sheet Metal Ind., Vol. 16, Nov. 1942, re 
1711-1714; Dec. 1942, pp. 1903-1909; Vol. 
Jan. 1943, pp. 97-108; Feb. 1943, pp. 291+ 
303-304; Mar. 1943, pp. 49 


Zinc Plating Instead of Cadmium 


A Composite 


The demand for cadmium, now used 
largely for electroplating in military apple 
cations, exceeds the supply. Zinc is 
as a substitute, but is not suitable for all 
applications. Two recent articles in a Brit- 
ish journal and an American publication 
provide some interesting sidelights ont 
cadmium-zinc situation and some good pie 
tical advice on the operation of cyanide zim 
baths. Some of the problems in su 
ing zinc plating are discussed by at 
Soderberg (Monthly Rev. Am. Electropi@ 
ers’ Soc., Vol. 30, 1943, pp. 78-80): 
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Mallory Tips and Holders 


Speed Spot'Welding | 






Aircraft manufacturers have learned how resistance 
welding speeds production of fighting aircraft. The 
resistance welding art has made no small contribution to 
their incredible production records. 


But the most modern welding machines and the most 
highly skilled operators could not set production records 
without the right electrodes and electrode holders. 


That is where Mallory comes in... Years of resistance 
welding experience have enabled Mallory to develop 
special electrode alicys, iip contours, holder designs and 
cooling methods that meet the most exacting demands 
of the aviation industry. 


Mallory Electrodes for spot, seam and flash or butt 
welding do the job faster at lower cost. They insure less 
wn time because they need redressing less frequently. 
hey produce more welds per electrode, and assure 
ound, clean welds. 





PHOTOS COURTESY BELL AIRCRAFT CORP. 


iallory welding production and research facilities are at Welding Parts for Bell Army P-39 Airacobra 
yur service. Our engineers will be glad to help you... —The Airacobra is a stout fighter. It is built that way. 


\{allory’s helpful welding data book is yours for the asking. tua twall'e ther bine ee be 9 “a ‘oe 
msult us about your specific resistance welding problem. — and holders help mightily in speeding production 


on the Bell Airacobra. 
P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


Cable Address—PELMALLO 





P.R. MALLORY & CO. Inc. WNielaYeleldelh4-¥e| 


A L L O R Resistance Welding at-Vadaeye (=X 
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SPEEDIER - LESS DOWN TIME - BETTER WELDING - LOWER COST 
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Horizontal Type 


for Sub-Zero and 


Thermal Processing 


Processing of batteries, wires, 
and various devices is accom- 
plished quickly and accurately 
with KOLD-HOLD Industrial 
Sub-Zero Machines. Also, use 
this equipment for quick-aging 
a steel and securing expansion 
ts. ; 


Aircraft plants also use 


‘*KOLD-HOLD equipment for 


processing and storage of 
24S-T and 17S-T aluminum al- 
loy rivets, sheets and spars. 
Special KOLD-HOLD. units are 
available for testing of FT-243 
crystals, for reproducing 
Stratosphere conditions at will, 
and for dual-temperature pro- 
cessing of sub-assemblies. 


Whatever your thermal, sub- 
zero and Stratosphere process- 
ing and testing requirements 
may be, investigate the equip- 
ment that KOLD-HOLD of 
Lansing has designed and 
manufactured especially for 
the work involved. A card will 
bring you a complete catalog. 
Send now. 
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Zinc corrosion products restrict free move- 
ment of moving parts, rot cloth, and have 
a high contact resistance. Cadmium should 
be used in applications where these effects 
are harmful. Cyanide zinc plating has a 
greater embrittling effect than cadmium, 
and gray or malleable iron castings are 
dificult to cover with zinc. 

A cadmium bath should not be changed 
to a zinc bath simply by inserting zinc 
anodes. A chromate film on zinc delays 
the formation of white corrosion products 
‘and increases the rust protective value, but 
care and experience are required to suc- 
cessfully apply chromate coatings. 


| Direct with alkaline zinc 
‘plating is reported at length by J. S. Jones 
& P. M. Walker. (Jour. Electrodepositors’ 
Tech. Soc., Vol. 17, 1941-1942, pp. 155- 
163), for in England the high price and 
restricted supply of cadmium have also 
tic its replacement by zinc in many ap- 


experience 


plications. Bright zinc deposits were found 
to be as good as cadmium in many ap- 
plications, and were superior in some re- 
Spects. 

For example, in one instance blackening 
of cadmium plate during storage was the 
cause of much trouble and whereas 
bright zinc in the same application did not 
blacken. Another advantage is that bright 
zinc is less subject to fingermarking than 
is cadmium. 


loss, 


In making the change from cadmium to 
bright zinc, tanks formerly containing cad- 
mium solutions were thoroughly cleaned 
by scrubbing, soaking with a hot dilute 
hydrochloric acid solution, rinsing, mak- 
ing anodic for 24 hrs. with a hot 3 per 
cent solution of sodium cyanide, followed 
by a final rinsing. 

The same cleaning procedures used in 
preparing work for cadmium plating are 
satisfactory for bright zinc. It is important 
to rinse work in a 10 per cent sodium cyan- 


ide solution before placing it in the zinc | 


solution, 


A Bright Zinc Solution 


A proprietary bright zinc solution which 
gave good results has the following com- 
position: 


Metallic zinc 
Free cyanide 
Total cyanide 
Free sodium 


6.0-7.5 oz. per gal. 
7.5-9.0 oz. per gal. 
16.5-20.0 oz. per gal. 


hydroxide 10.0-14.0 oz. per gal. 
Sodium hyposulphite 0.5-0.75 oz. per gal. 
Brightener 0.2 oz. per gal. 


Current density 
Deposition rate 


For lustrous deposits it is mecessary 
to maintain the following ratios: 


15-20 amp. per sq. ft. 
0.0008 in. per hr. 


1. Total cyanide concentration: metallic 
zinc concentration to be 
2.5-3.0; 4 


2 Free cyanide concentration: zinc cyan- 


maintained at | 


ide concentration to be maintained at 0.65- | 


0.75; 


3. Sodium hydroxide concentration: zinc 
cyanide concentration to be maintained at 
1.0-1.3. 


The anodes dissolve when the bath is 
standing idle and should therefore be re- 
moved. It is very important to avoid con- 
tamination by heavy metals, especially cad- 








BURLING 


TEMPERATURE 
LIMIT SWITCHES 


MODEL V-I 


Improved vertical switch de- 
signed for lower temperature 
range (0-300°F). Also available 
for —100° to 600°F. Adjust- 
able range 50-150 degrees. Op- 
erating differential 14-3 degrees. 
Easy-to-set dial pointer inside 


case. Trouble-free snap action 
Micro-switch. 234” dia. x 4%, 
high. 


ACCURATE 
RUGGED 
DEPENDABLE 





MODEL VD-II 


Latest type double switch for 

temperatures up to 1200° F. 

Adjustable range 300-600 de- 

grees. Easy-to-set dial pointer 

outside case. Makes possible: 

1. Control of heating or cooling or 
both. 

2. Control of temperature and 
giving either a high or low limit 
device. 

3. Either two or three step control. 

4. Floating control with reversing 
control motors. 

5. Two or three speed control of 
auxiliary motors. 

Size 34%” dia. x 45" high 

Instruments also Built to Specifications 

Send for Informative Bulletin 


BURLING INSTRUMENT Cl 


Springfield Ave, at Livingston 5! 
Newark, WN. Jd. 
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DRAWING and TEMPERING SPRING LEAVES with 


STEWAR 


THE BEST INDUSTRIAL FURNACES MADE 
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s a STEWART over-fired, oil-burning, conveyor type draw or tempering furnace on the job for William and Harvey 
land, Inc., Philadelphia, Pa. “Ten to two thousand army truck and trailer springs weighing from 400 to 2 Ibs. each 


»me through the furnace every hour,” writes Mr. Walter F. Whiteman, Rowland’s Chief Engineer. “Every single spring 
must be right and your furnace certainly helps in the final heat treatment. It is doing fine work twenty-four hours a 


‘ay on all kinds of leaf springs.” 


in a Draw Furnace for leaf springs Uniformity is the mos. 
mportant factor. Most spring leaves are of the tapered 
type—heavy in the center and tapered down to a thin 
section at either end. If the temperature in the furnace is 
not right, across the full width of the conveyor, the thin sec- 
tion of the spring is going to be of a different hardness 
than the thicker middle section. 

The uniformity in Rowland’s Direct-fired Stewart furnace 
is achieved by the proper spacing of the burners and the 
tangential firing along the roof. This arrangement spreads 
the flame and allows the gases to expand uniformly across 
the full width and length of the furnace. 


The combustion space above the load is another impor- 
tant factor, especially with an oil-fired installation. This 
space has to be high enough to provide heating with con- 
vected heat rather than with radiation. Another equally 
important factor is the number and location of the vents. 

This Rowland installation is typical of many Conveyor 
furnaces, direct-fired, or full muffle, for controlled atmos- 
phere work, and recirculating for air draw work, now in 
service of leading industrial organizations throughout the 
continent. Stewart builds, in addition, a full line of standard 
furnaces. 
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NEW REVISED STEWART WALL CHART 
Write for Your Free Copy 


Has the latest NE Steels, S. A. E. Steels, Heat Treatments, supplementary A. I. S. |. 
Steels, and other data. Convenient 21” by 23” size for framing. One of the most 
popular aids for heat-treating men in the industry. We will be glad to send you a 
copy with our compliments upon request. 


A letter, wire or ‘phone call will promptly bring you information and details on STEWART Furnaces, 
either units for which plons are now ready or units especially designed to meet your needs. Or, if you 
prefer, o STEWART engineer will be glad to call and discuss your heat-treating problems with you. 


STEWART INDUSTRIAL FURNACE DIV. of CHICAGO FLEXIBLE SHAFT CO. 


Main Office: 5600 W. Roosevelt Road, Chicago, Illinois 





Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Westen Rd., Se., Toronte 
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mium, copper, and lead. Anodes should 
be 99.99 per cent pure, and the sodium 
cyanide pre-dip should be kept clean and 
uncontaminated. Addition of about 1 Ib. 
of zinc dust per 100 gal. of solution, fol- 
lowed by filtration, is an effective purifi- 
cation treatment 
After plating, the 
as rapidly as possible to a cold water rinse, 
then to a 0.5 per cent 
nitric acid for The deposit is 
a mat, emerging 
from the plating bath, but comes from the 


work is transferred 


and solution of 
4 to 5 sec. 
yellow-green color on 
nitric acid bright dip with a brilliant lus 


trous Following the bright 
dip the work is 


water, and dried 


appearance 


rinsed in cold water, hot 


Barrel Plating with Zinc 


Difficulties were encountered in barrel 
plating with zinc. Certain mechanical 
changes and a change in the solution com- 
position led to successful bright zinc bar- 
rel plating. Mechanical changes included 
installation of a cooling coil and air agi- 
tation, and the use of flat semi-circular 
anodes placed as close as possible to the 
barrel, in the place of ball anodes. The 
temperature is controlled between 15 and 
20 deg. C. (59 and 68 deg. F.). 


A satisfactory solution contains: 


Metallic 
Free cyanide x.) OZ. 
Free sodium hydroxide 6 oz. 


zinc 5 oz. per gal 
per gal. 
per gal. 


LIQUID CARBURIZE IN 
CYANAMID TWO COMPONENT BATHS 


AEROCARB DEEPCASE 
AEROCASE’® 





Cyanamid pioneered and for many years has been the sole advocate of 
the two-component type of liquid carburizing baths. Aerocarb and 
Aerocarb Deepcase, more recent developments of our laboratories, 
incorporate in their formulation the knowledge and experience gained 
over more than twenty years of laboratory investigation and industrial 
experience. Only two components can provide the ease of control and 
chemical stability necessary under the difficult conditions encountered 
today in war plants where deeper cases, longer time cycles and smaller 
drag-out losses have resulted in many bath failures. 

Former exponents of single material baths are recommending two 
components for applications in which their standard single material 
had failed under today’s exacting conditions. But two components alone 
are not the solution to liquid bath operating difficulties. Cyanamid’s 
careful selection and preparation of materials and intelligent formu- 
lation are necessary to provide baths that are unmatched in stability of 
bath composition, uniformity of penetration and quality of case. 

Let us prove this statement through the operation of a Cyanamid two; 
component bath in your plant. The experience of a technical staff 
and the facilities of our laboratories are at your disposal to assist 
in the solution of your case hardening and carburizing problems. 


AMERICAN CYANAMID 


S) 
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Sodium hyposulphite l oz. 


Per pal 
Brightener 0.5 oz, - 


per Ral, 
A barrel speed of 14 r.p.m. was used. bur 
the authors believe that a reduction tg » 
will improve the results. Plated parts 
must be rinsed and dried quickly to ayojs 
staining. 

Complete directions are given for analysis 
and control of the solutions. 


Heat Treating the NE. Steels 


Condensed from “Steel’’ 


The NE steels from 8615 through 874 
respond to normalizing treatments for my, 
chinability somewhat as do the reguly 
SAE steels except that, in general, some 
what faster cycles can be used for equiys. 
lent carbon contents. The carburizing 
grades, especially, can be annealed faste 
with less tendency to form martensite ag , 
result of too early withdrawal from the 
furnace at temperatures below 1000 deg. F 

It is suggested that drilling, shaping, and 
broaching might best be done with a straight 
air cool from the normalizing temperature 
when using NE 8620, if the smoothest fip. 
ish is required. Where the NE 8600 and 
8700 carburizing grades have en sub. 
stituted for pre-war steels, there has beep 
no sacrifice in finish. Machinability of the 


medium and higher carbon NE 8600 and 
8700 steels used in the automotive field is 
good. 
Carburizing 

NE 8620, 8720, and 8817 carb :rize very 
similarly. The carbon conceni:ation of 
these steels, carburized simultancously at 
1680 deg. F. in a high percentace choke. 
charcoal compound, was 1.15, :.19, and 
1.16 per cent, respectively, at lepth of 
0.0025-0.005 in.; 0.86, 0.88, ind 0.86 
per cent, respectively, at 0.020-:).025 in, 
and 0.40, 0.46, and 0.46 per cent, respec 
tively, at 0.045-0.050 in. 

A comparison was made betwe 1 the car 
burizing characteristics of NE %720 and 
SAE 4620 carburized adjacent to «ach other 


in coke-charcoal type compoun: at 1700 
deg. F. and also in a pit-type gas ar 
burizer at 1650 deg. F., using a liquid 
type carburizing agent. The carbon om 


tent at the following depths of the pot 


carburized specimens was, respectively: 
0.000-0.0025 in., 1.19, 1.16 per cet 
0.0025-0.005 in., 1.17, 1.11 er cent, 


0.005-0.010 in., 1.13, 1.10 per cent; 0.020. 
0.025 in., 0.84, 0.80 per cent; and 0,04 
0.050 in., 0.38, 0.38 per cent. 

For the gas-carburized specimens, catboo 
content was, respectively: 0.000-0.0025 in, 


1.28, 1.08 per cent; 0.0025-0.005 in., 1.0, 
1.03 per cent; 0.005-0.010 in., 1.04, 097 
per cent; 0.020-0.025 in., 0.78, 0.69 pt 


cent; and 0.045-0.050 in., 0.36, 0.030 pe 
cent. Total case depth by Brinell mict 
scope was 0.058 in. for both pot-carburized 
specimens and 0.060 in. for both gas 
burized ones. These results indicate thi 
NE 8720 is more reactive to gaseous @ 
burizing media. 

The carburized cases of these stee 
(8620, 8720 and 8817) have some degitt 
of malleability as the corners of the Gi 
produced in actual gears can be 
with hammer blows without chipping. Fie 
ture tests of case and core of both diet 
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<4) “METEX COMPOUNDS 
if ARE FAST AND POSITIVE 
sf, IN ACTION, TOO! 







Metex compounds are especially formulated for 
faster electro-cleaning of aluminum, aluminum al- 
loys, copper and brass. This specialization assures 


a cleaner metal surface in less time and at lower 


9 Bove! 


| operating cost—readied for finishing or plating. 


a | — * METEX C-XX * 


Recognized by many as the fastest, longest living com- 
pound used for cleaning prior to Parkerizing, coating 


MAC DERMID COMPOUNDS or finishing with black oxide and barrel plating. 
| fou can be certain when using Mac ” METEX *8 he 


Dermid specialized compounds that The perfect compound for speedy cleaning oils and sur- 
face dirts and the complete removal of marking inks 
from sheet and shaped aluminum alloys. 


* METEX *2 ano FS * 


Two of the fastest methods known for safe, economical 
chemist will be pleased to assist you stripping of anodized coatings—use 2 for alkaline 
stripping and F.S. for acid stripping. 





you are using the fastest, most pre- 
cise compound for cleaning your prod- 


uct.... A qualified service engineer or 


with your selection and show you 


the accepted and approved com- * METEX Grave R * 


Tested and approved as the fastest, most positive com- 
pound developed for your need . . . pound for electro-cleaning and soak cleaning brass, 
Write for free data sheets. copper, bronze and other non ferrous metals. 


Special Compounds “Formulated For Vudividual Probleme! 


MANUFACTURED BY THE ORIGINATORS OF THE ORIGINAL ANODEX REVERSE CURRENT PROCESS 













SALES AND SERVICE 
from 


COAST TO COAST |, 
New York Cleveland LosAngeles Boos . Be. 


Tova’ Cauede WATERBURY, CONNECTICUT 
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quenched and reheated parts so far appear 
to be somewhat coarser than those of the 
former steels with more nickel, chromium 
and molybdenum. There is more tendency 
to form crystalline breaks, especially in the 
core, as compared with fibrous breaks such 
as are common to SAE 4620. 


Hardening 
Results of end-quench tests of commer- 
cial heats of steels conform with 
the early information published by the 
American Iron and Steel Institute. 

A series of quenching cycles in which 
l4, in. thick disks of these steels were suc- 
cessively quenched from 1475-1550 deg. F. 
in increments of 25 deg. F 


these 


indicated that 
a reheating temperature of at least 1525 
deg. F. should be used to harden the cores 


fully. Similar tests with NE 8744 and 
8949 showed that no increase in hardness 
was obtained above 1475 deg. F. for the 
former nor above 1425 deg. F. for the 
latter. 


Unless the furnace atmospheres are con- 
trolled, it is a task to keep decarburization 
down and to avoid the “soft skin’’ that 
often occurs with the straight-chromium, 
chromium-molybdenum, and  chromium- 
vanadium steels. Where no grinding of 
the working surface is done, NE 8620, 
8720, and 8817 resemble the SAE 4600 
and 4800 series, which are well known for 
their truly file-resistant under 
poor hardening conditions. This new series 
has similarly shown low distortion charac- 
teristics typical of the pre-war nickel steels. 


cases even 
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3 . IN OPERATION 
—_ ... IN CONTROL 





This Rockwell Rotary Heat Treating Furnace 
(Retort Type) is COMPLETE in two respects 
... (1) it takes care of every operation, includ- 
ing charging, washing, heat-treating, pickling, 
drying and discharging; and (2) it is fully auto- 
matic in control of temperature, time and rate 


of heating. 





The result . . . each individual unit of product 
is uniformly heat-treated, in the shortest time, 
with minimum labor. This is why war-industry 
plants all over the country have chosen Rockwell 


Furnaces to assure maximum production of 


quality products. 


If your production involves heat-treating opera- 
tions, be sure to investigate Rockwell Furnaces. 
Write for Catalog 3972. : 


5-43 


W. S. ROCKWELL COMPANY, 50 CHURCH ST., NEW YORK 


OCK WELL 


ROTARY HEAT TREATING FURNACE 


RETORT 


TYPE 





1046 








Various laboratory dynamometer tests and 
breakdown tests in the field indicate tha 
this series is adequate for many uses With. 
out fear of experiencing trouble from js 
adoption. 


—Thomas A, Frischman, Steel, Vg 
III, Dec. 14, 1942, pp. 99, 119-123 


Powder Metallurgy 


Highlights of the 
March A.S.T.M. Symposium 


The symposium on powder metallurgy, 
held by the A.S.T.M. at Buffalo in March, 
was a very well-attended presentation of 
the general state of powder fabrication to. 
day, with a few interesting new develop. 
ments reported. 

Charles Hardy, in discussing fundamen. 
tals in applying powder metallurgy, covered 
first raw material and its preparation. He 
stressed that most of the powders used 
on a large scale are the product of the 
reduction of metal salts by gases, by elec. 
trolysis or by atomization. Tungsten, for 
instance, is the result of the reduction of 
tungsten trioxide by either carbon or hy. 
drogen; powders of copper, chromium, iron, 
and nickel are produced by the reduction 
of their oxides, by gas or by electrolysis, 

No matter which method of production 
is employed, the resulting powder 
show certain definite physical and cl 


must 
mical 


characteristics in order to be suitable for 
use in powder metallurgy. One of the most 
important conditions is purity. Impurities 
introduce problems which (in an art where 


the science lags behind the practice) are 


not readily solved by the users of metal 
powders. Furthermore, with some metal 
powders, a clean surface of the particles 
is an absolute necessity in order to get 
ductility and tensile and shear strength in 
the finished part. The producers oi pow- 
ders have therefore paid particular atten 
tion to purity, which is generally weli above 
99 per cent. And in some cases, as in tung: 
sten, tantalum or zirconium, to mention 
only three, a purity of 99.99 per cent is 


often found. 

Next in importance to purity, the fabri- 
cator of metal parts looks for compress 
bility of the powders. .. . 

Powders are now produced in angulat, 
globular, acicular, nodular and other shapes, 
all of which are required by the fabricator 
for parts of one type or other. 

Apparent density is of the utmost im 
portance and is frequently the deciding 
factor in establishing whether or not © 
apply powder metallurgy. . . . 

Hardy pointed out that the influence of 
grain assortment upon all features of pow 
der metallurgy is probably one of the most 
promising fields for further research. 

Many applications and possibilities wert 
listed by him. For example, small part 
[very, very small, indeed} are now being 
produced at the rate of 4000 per min. Tol- 
erances can be held in some cases as ClOst 
as 0.001 in. and even less. Predetermined 
densities can be made and porosity can 
controlled. Various combinations of me 
non-metals, and non-miscible metals are poe 
sible. Among the powder metallurgy parts 
displayed were gears, bearings, brass, Steth. 
and aluminum parts, screens, filters, co 
points, copper carbon brushes, radio parts 
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High-Strength Iron Parts 

C. W. Balke in his paper included ob- 
servations on the effect of pressure used 
in forming compacts from iron and steel 
powders through a pressure range up to 
160 tons per sq. in. He pointed to the 
basic work done in tungsten which brought 
about the development of a powder metal. 
lurgy technique for its production and also 
referred to work on tantalum, but devoted 
most of his comments to the work on iron 
and steel powders in which field he had 
attempted to develop as many data of a 
fundamental nature as possible on pressed 
and sintered irons 








Considerable data were given in tabular 
form covering physical properties of elec- 
trolytic iron powder, and density and hard- 
ness of pressed and sintered electrolytic 
iron. One of the powders, for example, 
sintered at 1100 deg. C. (1830 deg. F.) 
for one hour, had a density range from 4.19 
with a pressure of 5 tons per sq. in. up to 
7.66 at the top pressure of 160 tons. At 
this top pressure, one of the powders with 
a tensile strength as pressed of 9500 Ibs. 
per sq. in. developed a tensile strength on 
sintering at 1400 deg. C. (2550 deg. F.) 
for one hour of 41,600 Ibs. per sq. in.; 
elongation in 2 in. of 30.5 per cent after 
sintering at 1100 deg. C. (2010 deg. F.) 


Successiul production of alloy steel castings depends upon:: 
(1) a thorough knowledge of the nature of the alloys used, (2) correct 
design, and (3) extreme care in the preparation of molds, regulation 
of temperatures, pouring, etc. It is a job for experts...men with “know 
how”... because, each step must be handled with extreme care. 


For twenty years Cooper has operated one of the largest foundries 
in the country devoted exclusively to the casting of alloy steels... 
stainless steel, monel, nickel, chrome-iron, chrome-nickel and other 
special alloys... for corrosion,heat and abrasion resistance. Today, 
we are pouring more castings than ever before in our new, com- 


pletely modern plant. 


Cooper specialists will be glad to assist you with design problems 
and the selection of the best alloy for your application. We'll be glad 
to send you a new data sheet giving analyses, characteristics and 
applications of Cooper standard alloys. Write for it today. 
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and finished products. 
molding. 
in size. 


for finishing stainless steel. 


DRY with 42/ THESE FACILITIES 


e Laboratory control over raw materials 
e Dual foundry... both hand and machine 
e Heat treating of castings up to six feet 


e Machine shop . - - specially equipped 


i ding Lustra- 
Improved cleaning .- -- inclu 
a sectrolytic finishing which leaves all, 


surfaces bright. 
e Castings furnished rough, polished or 
fully machined .. . one ounce to two tons. 
e Development of special alloys to meet 
unusual requirements. 

e Technical consulting service, 


THE Cooper ALLOY FOUNDRY CO. 
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HILLSIDE, NEW JERSEY 














Manganese-molybdenum steel was com, 
pared with a wrought product, the powder 
compact showing a greater tensile Strength 
in the annealed condition than the wrought 
material and after hardening and quenching 
the modulus of rupture was higher than the 
comparable product. 

F,. N. Rhines outlined studies involving 
process of alloying that takes place during 
the sintering and annealing of pressed 
metal powder compacts using a copper. 
nickel alloy series. In summary he stated 
that the tensile strength, elongation, hard. 
ness, linear dimensions and relative elec. 
trical resistivity of a 70 per cent Cu-39 
per cent Ni powder alloy have been meas. 
ured as functions of the powder size and 
the time of heat treatment. The mechanical 
and electrical properties, except elongation, 
reach maximum values before homogeni- 
zation is completed and that this can be 
accounted for by a strategic distribution 
of alloy layers formed by diffusion. The 
rates of change of the mechanical properties 
appear not to be calculable by the simple 
relationships previously found adequate 
for predicting the rate of change of the 
electrical resistance. 

A large amount of data and a number 
of curves and figures were offered by P. 
R. Kalischer on the effect of particle size 


on the shrinkage of metal compacts. As 
a powder compact is heated it should 
expand much after the fashion of « piece 
of wrought metal, and along with this 


expansion there should be associated a 
gradual compacting so that the integrated 
result would be a composite coefficient of 
thermal expansion somewhat lower for a 
powder compact than for wrought metal. 
If we were dealing with metals having no 
oxide films at all, and if we cou!d flash 
them to the sintering temperature with no 
time lag, this assumption might rhaps 


be true. 


Actually, however, a rather peculiar 
phenomenon takes place. If one plots 
the change in length versus tempcrature, 
he will find that for iron compacts made 
from relatively coarse powders (t!.at is, 
powders coarser than 200 mesh) the be 
havior is very much as predicted. How- 
ever, using particles finer than 200 mesh, 
at some temperatures well below the As 
a break occurs in the expansion curve, and 
at this point the shrinkage of the compact 
is greater than the expansion due to im- 
creased temperature, with the net result that 
a knee is formed which is termed an “in 
flection temperature.” As the particle size 
decreases, this inflection temperature like- 
wise decreases. 


In a summary curve Kalischer showed 
thermal expansion curves for iron, nickel, 
cobalt and silver compacts on — 325 mesh 
powders. Silver had the lowest inflection 
temperature about 440 deg. C. (825 deg. 
F.), followed by iron 550 deg. C. (1020 
deg. F.), cobalt 695 deg. C. (1285 deg. 
F.), and nickel 735 deg. C. (1355 deg. F.). 

The temperature of decomposition of the 
metal oxides seems to be a controlling fac 
tor. From the work thus far done, one 
can predict that iron oxide has a lowef 
decomposition temperature under the same 
conditions than cobalt oxide, which in tum 
has a lower decomposition temperature than 
nickel oxide. 
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Cleaning in Aircraft Production 


Condensed from “S.A.E. Journal’ 


Exposure tests made by the U. S. Army 
Air Corps to determine the relative ad- 
hesion of paints to 17ST, 24ST, and 
A24ST aluminum alloys after various chem- 
ical treatments and cleaning methods in- 
dicate that comparable results in paint ad- 
hesion will be obtained with either ano- 
dizing, chromatizing, or phosphatizing, and 
these methods are well ahead of ordinary 


cleaning methods before painting. This 
would appear to favor phosphatizing be- 
cause the application of the phosphoric 


compound can be made to suit operating 
conditions and no special equipment is 
needed. 


Aluminum and Magnesium 


All soil, oil film, and residue should be 
completely removed from the metal before 
anodizing or chromatizing. In phosphatiz- 
ing, light soil residues can be tolerated 


as they will be removed by the treatment. 
Precicaning, using emulsion degreasing, 
vapor degreasing, mechanical washing-ma- 
chines, chemical vapor cleaners, or auxiliary 


he nks, saves much time and money. 
ether precleaners are used or not, a 
hot alkaline bath is required before the pro- 


tec treatments. Compounds for this 
ba hould not contain any fatty acids, 
Si rming ingredients, or soap and must 
be inhibited properly against attack on the 
al um. The alkaline solution should be 
m ined at a pH well above 10.5. Ef- 
ficiency of alkaline degreasing is increased 
by 100 per cent for each 20 deg. F. added 


ab 120 deg. F. 


heating element should be placed 
at front of the hot tanks so as to 
obi.n a rolling action which gives a wash- 
ing cffect to the solution. Surface oil 
a cum are driven to the rear of the 
tank to avoid redeposition on the work. 
Stripping of the anodic film from ano- 
» hooks, clamps, and springs before 
re-use can be done in one cold bath by 
adding ‘Nitro-Brite” to a nitric acid bright 
dit 


dizin 


Mild alkaline compounds, properly in- 
hibited against attack on aluminum, are 
generally not as safe on magnesium as the 
stronger alkaline compounds. Water af- 
fects magnesium, and in mild aqueous alka- 
line solutions, the time of submersion 
should be controlled to avoid etching. In- 
creasing the alkalinity reduces the reaction 
from water and increases the safety factor. 

Cocoa butter, which is frequently used 
as a mold lubricant for magnesium die cast- 
ings, is best removed with an emulsion- 
type precleaner. Magnesium may be pre- 
pared by electrocleaning in the alkaline hot 
tank or by the straight hot alkaline bath 
without current. In electrocleaning, the 
work is made the cathode at 6-12 volts 


with a current-density of 10-30 amp. per 
sq. ft. of work. 


Before Cadmium Plating 


Successful cadmium plating of steel re- 
quires an absolutely chemically clean sur- 
face. Sulphur-bearing lubricants should be 
avoided, except where the severity of the 
forming operations demands them. Where 
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Simplicity and Speed 


... for Nickel, Copper 
or Moly! 


..- for Manganese, 
Chrome or Phos! 


possible, oils containing free fatty acids 
are usually favored, as saponification of the 
acid in the alkaline hot bath assists rapid 


removal. If the draw is not too severe, 
soluble drawing oils that are emulsifiable 
in water are recommended. 


The alkaline hot bath should be kept 
above 180 deg. F. In electrocleaning, the 
work is made one electrical pole, and steel 
electrodes in the bath serve as the other 
pole. Best practice is to treat the work 
first cathodically to obtain maximum gas- 
sing and then to reverse the current for a 
few seconds to aid in removal of <arbor. 
smut and metallic impurities. The time of 
the anodic treatment must be insufficient 
for the metal to become roughened. 


If the work is to be painted after cad- 
mium plating, dipping in a dilute chromic 
acid or in a “Paintite’ phosphatizing so- 
lution is advisable. Latter produces a slight 
etch with a fine matte to assure good paint 
adhesion. This phosphatizing treatment is 
also used for treatment of raw steel to pas- 
sivate the surface, retard corrosion, and 
improve paint adhesion. The solutions 
employed on steel are generally of dif- 
ferent compositions from the phosphatizing 
solutions used on aluminum alloys. 


Cleaning for Spot Welding 


In spot welding, all soil and oxides 
should be removed completely from the 
metal, and uniform condition of the metal 
surface from weld to weld is essential. 
Several methods are available for prepar- 


Rugged 
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The Universal SPECTROPHOTOMETER 


Simple 


Test tubes for samples and instantaneous 
readings fit the Coleman into the high 
speed tempo of the modern steel labora- 
tory! 


At Youngstown Sheet & Tube Co. (Indiana 
Harbor), the Coleman Universal is used 
25-feet from the furnace mouth! 


One steel plant chemist reports: 


“it is effecting a saving of five man-hours 
each day” ... another advises “copper, 
nickel and molybdenum determinations are 
done in 20 minutes, as compared to 90 
minutes by older methods” ... may we 
suggest writing for “Curves ... and Ref.- 
erences”, containing proven methods! 


Write today for Bul. MA543 men- 
tioning best priority 
available. We are au- 
thorized Coleman dis- 
tributors. 
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ing metal for spot welding and opinions 
differ. One large aircraft manufacturer 
has greatly increased production and re- 
duced man-hours by better lay-out and 
routing of work and installation of suit- 
able cleaning compounds and equipment. 

There are 5 tanks, all the same size, 
containing in order, alkaline solution, cold- 
water rinse, 3 per cent hydrofluoric acid 
solution, hot-water rinse, and hot-air dry- 
ing-chamber. Electric timers are installed 
on the tanks requiring accurate control of 
time. The work is soaked for 5 min. 
in tank 1; rinsed in tank 2; etched in 
tank 3 for a period depending on metal 
thickness; rinsed in tank 2; soaked in tank 
1; rinsed in tank 2 (last two operations 
are repeated if necessary), rinsed in tank 
4; and dried in tank 5. 

As some object to the use of hydro- 
fluoric acid, there has been developed a 
phosphoric compound, designated “Kold- 
weld,” which contains no aggressively active 
acid or virulent poison. Use of this com- 
pound consists of a single cold dip, elim- 
inating the hot alkaline solution. 

Another development is a compound in 
jelly form for treating sections too large 
to submerge in solution, to be painted in a 
stripe over the area to be welded. After 
about a minute, the compound is wiped off 
with cloths dampened with clear water, 
and the parts are spot welded. 


—Ray Sanders, S.A.2£. Journal, 
Vol. 51, Jan. 1943, Trans., pp. 23-30. 
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the behavior of structural joints, riveted 
and welded, fabricated of these steels, were 
investigated and determined. The steels had 
the average compositions seen in the table. 
Test methods and test apparatus are de- 
scribed in detail. 


Riveted vs. Welded Structures 


Condensed from 
"University of Ulinois Bulletin” 


The properties of 3 low-alloy steels, and 


TEST METHODS AND TEST APPARATUS ARE DESCRIBED IN DETAIL 
































Class Form | c | Mn | P oe te See ce | Cr 
A plates | 0.202 | 0.472 | 0.009 | 0.032 | 0.036 0.78 | 1.862 
rivets | 0.169 | 0.512 | 0.009 | 0.033 | 0.013 0.89 | 1.840 | | 
B | plates | 0.103 | 0.423 | 0.089 | 0.036 | 0.338 0.41 | 0.533 | 0.695 
| rivets 0.088 0.371 0.093 0.031 0.307 0.38 0.550 | 0.784 
C | plates | 0.225 | 1.352 | 0.016 | 0.031 | 0.168 0.31 | 0.572 | 
rivets | 0.210 | 1.470 | 0.013 | 0.031 | 0.184 0.25 | 0.520 | 
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Summary of Results 


The very exhaustive results can be sum. | 


marized as follows: The initial tension in 
the rivets was somewhat erratic, but in. 


creased with the grip from below 13,009 | 


Ibs. per sq. in. for a grip of 2 in. to as 
high as 40,000 Ibs. per sq. in. for a grip 
of 5 in. In general, the tension was some- 
what greater for short rivets (2-in. grip) 
driven with a pneumatic hand riveting ham. 
mer than for those driven with a hy- 
draulic riveting machine; for the initial ten. 
sion was less for rivets of low alloy carbon 
than for steels A and B. 

The unit tensile strength was appreciably 
greater for the driven than for the undriven 
rivets, the strength being 29 per cent greater 
for the former than the latter for the alloy 
steel B rivets with a 3-in. grip driven with 
a hydraulic riveting machine. The increase 
in strength due to driving was, in general, 
greater for rivets driven with the hydraulic 
riveting machine than for those driven with 
the pneumatic hand riveting hammer. In 
ail cases, however, increase in strength of 
the rivets was accompanied by some reduc- 
tion of their ductility, but no brittle frac. 
tures for any of the driven rivets tested in 
tension occurred. 

The ratio of strength in single shear to 
strength in tension was 0.67, 0.73 and 
0.69 for the undriven A, B, C rivets, re- 
spectively, and 0.65, 0.69, 0.66, respective- 
ly, in double shear; the ratio of single 
shear strength of machine driven rivets to 
that of undriven rivets was 1.13, 1.15, 
1.18, respectively. Rivets with a 5 in. grip, 
in general, filled the holes just beneath the 
head but did not completely fill the | oles 
in the middle. The completeness with 
which the rivets filled the holes was not 
related to either the method of driving 
or the kind of steel. 


Minimum Shear 


The minimum shear that produced an ap- 
preciable slip was smaller for short than 
for long rivets. The minimum shear that 
produced an appreciable slip increased with 
the rivet material in the order C, B, A, but 
the increase was not large. Only three 
of the specimens with butt welds in the 
as-welded condition broke outside of the 
welds, but the low alloy steel A and B 
specimens which broke in the weld showed 
as great a strength as similar plates without 
joints. 

Steel C specimens, all of which broke in 
the weld, developed an average” strength 
of 80,400 lbs. per sq. in., 92 per cent 
of the strength of similar plates without 


joints. Specimens with butt welds ground * 


flush with the base plates on both sides all 
broke in the weld. A and B specimens 
developed almost as great a strength as the 


similar plates without welds, but C spect Z 
mens had an average strength of only 72, 
200 Ibs. per sq. in. 83 per cent of the © 


strength of similar plates without joints. 


Increase in Hardness 


The increase in hardness associated with — 
driving the alloy steel rivets examined was ~ 
caused by plastic deformation producing ~ 


grain refinement at temperatures low enough 
for work hardening, and by rapid cooling 
with attendant highly dispersed carbide 
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7C WELL IN HAND 


Our quality sand and permanent mold aluminum cast- 





ings are helping many producers of finished and semi- 
finished war materials to keep the “Situation Well In 
Hand” on the production front. Over thirty years of 
experience, thorough research, careful supervision and 
unmatched craftsmanship have made us one of the 
largest producers of sand and permanent mold alumi- 
num castings. TENUAL Aluminum Castings are meet- 
ing today’s demands—assuring tomorrow’s needs. 


ALUMINUM CASTINGS 


PI raph shows one of our battery of squeezer 





m es. Man is using hand tampers. With speed all 
int these days, squeezer machines are playing a 
rt in the mass production of castings. 








sUY U.S. WAR BONDS & STAMPS 


ALUMINUM 
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AAKERS OF QUALITY SAND AND PERMANENT MOLD ALUMINUM CASTINGS | 
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‘inspect an 


/ See atom? 


sure thing 


With a Machlett Diffraction Tube you can actually inspect the 
atomic structure of the material under investigation. The x-ray 
diffraction pattern recorded on a photographic film decisively 
distinguishes between compounds and mixtures, crystalline and 
non-crystalline materials. It also points up changes in struc- 
ture accompanying rolling and annealing by different processes. 
Today, in these and many other important applications, this 
improved x-ray tube for diffraction analysis, developed by 
Machlett Laboratories, is working overtime for Victory. 


In designing this efficient x-ray diffraction tube, it is only 
natural that Machlett should specify Callite wire and formed 
parts for lead-wires and other tube components. In this unusual 
application and in many others, where dependability is of utmost 
importance, Callite products have demonstrated their uniform 
quality and stamina. If you have a problem involving the ase 
of electronic tube and incandescent bulb components, our engi- 
neers will be glad to cooperate in developing the most eco- 
nomical and efficient solution. Why not write today? 


rT Specialists in the manufacture of electrical 
contacts of refractory and precious metals, 
bi-metals, lead-in wires, filaments and grids 
—formed paris and raw materials, for all , 
electronic applications. 






CALLITE TUNGSTEN CORPORATION 


UNION CITY, Wo 


“CALLITES” + BRANCH OFFICES: CHICAGO + CLEVELAND 


WRB Dex Beret re SRS S 














precipitation. These factors would tend 
to improve the strength and toughness ip 
hardened areas where they were effective. 
In no case was the cooling rate sufficiently 
rapid to form a hard, brittle martensitic 
structure. The increase in hardness in the 
heat-affected zone of the butt welds in 
the alloy steels which were examined was 
not excessive for A and B. The fracture 
of the low-alloy steel C specimens showed 
small corroded areas when failure oc 
curred, indicating the presence of cracks 
due to excessive hardening, but the evi. 
dence as to the hardness of the region 
of the crack at the time of its forma. 
tion was obliterated by subsequent reheat- 

ing during welding. 
-W. M. Wilson, W. H. Buckner & Th. H. 


McCrackin, Univ. of Illinois Bulletin, 
Vol. 40, Sept. 22, 1942, pp. 1-73. 


Cast Irons for High Temperatures 


Condensed from a Report of Meeting 
of Amer. Soc. for Testing Materia: 


Members of this committee assembled for 
their initial meeting. Members of the 
American Foundrymen’s Association com- 
mittee on the same subject were invited 
to attend. Some 35 to 40 representatives 
of all groups were present. The origin 
of the committee, which was formed by 
resolution passed at the June 1942 Anvual 
A.S.T.M. meeting, was described, and the 
events that followed, leading up to co- 
operation from the American Foundrym. n's 
Association. Simultaneously, the int« est 
of the Government in utilizing the pro. uc- 
tive capacity of the foundry industry for 
making cast iron equipment, led to a si idy 
of the subject by the War Metallurgy 
Committee. 

The main feature of the meeting cen’. red 
about a discussion of the assembled opi ‘on 
of representatives of various manufact.. ing 
interests who employ cast iron at ele. ted 
temperatures, and a preliminary report | on 
the findings of the War Metallurgical ( \m- 
mittee was presented. The report class ‘ied 
its findings into four temperature ranges 


covering applications from: 


Deg. F. Pressure vessels 
450 to 600 Pressure vessels 
600 to 750 Engine and firebox casings 
750 to 1000 Engine and firebox castings 
Over 1000 


The discussion revealed that the appli- 
cation of cast iron to pressure vessels had 
not been surveyed since 1914, and at that 
time cast iron with a tensile strength of 
20,000 Ibs. per sq. in. was considered 
of good quality. The 1914 survey revealed 
that no trouble had been experienced im 
pressure applications operating under 450 
deg. F. and 150 Ibs. pressure, and these 
limits were naturally accepted. The com- 
ments at the time indicated that if @ 
30,000-Ib. irom had been available higher 
temperatures and pressures would have 
been allowed. 

Since that time, the strength of cast iron 
has been more than doubled. The Wat 
Metallurgy Committee’s report revealed 
that many pressure applications operate 
successfully at temperatures above 450 deg. 
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LIPTTy, tiga te 


Dts Merits! 
for ins 


1 --- improving the tensile strength and fatigue- 
resistance of non-ferrous metals you are using; or 


Ld 


2) ... improving the wear-resistance and corrosion- 
resistance of bearing metals; or 


3 --- improving the decorative or industrial finishes 
of polished articles; or 


4...improving contact points for electrical 
equipment; or 


5 -- . improving the usefulness of silver, a metal 
that has many potential industrial applications. 


We say. “Investigate the Merits of INDIUM” 
because we have seen its adoption in eetosehy 
jo) Co peht- eo obeleMetelelbimesc-\oimlerleycona-e 

ments in products or satisfactory 

alternates for certain strategic but 

scarce materials formerly used. 

As the authority on and principal 

suppliers of this relatively new 

metal in the industrial world, we 

shall be glad to help study its 

possibilities for your products. 


THE WT) CORPORATION OF AMERICA 


oe TES. ta, fc 
New York Office: 60 East 42nd Street 


F. They also revealed that in the higher 
temperature ranges cast iroms are corres. 
pondingly high quality types, and more 
than 50 per cent of that represented 
processed or inoculated cast irons of the 
latest metallurgical high grade types. 

The A.S.T.M. committee expects to re. 
ceive a summary of the War Metallurgy 
Committee's reports by the middle or end 
of April, and to add as much new infor. 
mation as possible to the study so that such 
further review as is possible can again be 
made during the annual meeting of the 
American Foundrymen’s Association in St 
Louis, Mo., April 28 to 30, at which time 
Committee A-3 of A.S.T.M. on Cast Iron 
will hold additional meetings. 

Representatives of various industrial 
groups at the Buffalo meeting expressed 
the opinion of their industries regarding 
the properties and performance of cast iron 
under the conditions which their equipment 
encounters in service. There were com- 
ments concerning design factors which lim- 
ited manufacture in the foundry to specific 
types of castings; other comments con- 
cerning the over-design of parts such as 
valve castings, which might be readjusted 
by dividing designs into large and small 
diameter members. 


Further comments on stress concent: 
in pressure castings and upon heat tra 
fer in direct fired vessels, which wer 
der little or no pressure, were made. 
was some mention of the need for ex 
care in turbine construction. Others 
tioned the favorable performance of 
iron in steam or hot gases under dry 
conditions. 

It is the purpose of the committee 
semble these data and review them. 
then the plan to (1) discharge the 
of the committee by summarizing tl 
formation available on specific ind 
applications, (2) analyzing the data 
a view toward defining the quality 
capacity of cast iron for elevated ten 
ture service, and (3) recommending 
lems in connection with this work whi 
quire further study. 


Report of Meeting of A.S.T.M. A 
committee, Buffalo, N. Y., Mar 
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Steam Corrosion of Alloy Stee! 


Condensed from “Transactions,” 
Amer. Soc. of Mechanical Engineer 


Apparatus and methods are described 
for measuring the amount of corrosion on 
stressed specimens of C-Mo, 1.25 per cent 
Cr-Mo, 2 per cent Cr-Mo, 7 per cent Cr 
Mo, 9 per cent Cr-Mo and 18 and 8 per 
cent stainless steel for high-temperature 
service. The following conclusions were 
reached: 

(1) The results of 1030 and 2000-hr. 
tests indicate that the stress, within the 
fanzes of time, temperature, and stress 
used, does not influence the penetration 
or corrosion due to high-temperature steam 
for the steel tested. 

(2) No intergranular attack took place 
except for a small amount in the case of 
carbon-molybdenum steel in the 2000-hr. 
test. 
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*x * * If you need sand castings in a 
hurry we can help. 


Our modern foundry can be placed at your 
service immediately for the manufacture 
of brass or other copper base alloy sand 


castings. 


Ample capacity and the latest equipment 
PLUS experienced men who have the 
“know how” for the production of close 
tolerance work wil assure you of uniform 
high quality castings with close grain 


1943 


DO YOUR CONTRACTS CALL FOR 
BRASS AND BRONZE CASTINGS 


IN A HURRY ? 
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We can furnish castings rough, machined, 
polished or plated. Our own Tool Room 
and Pattern Shop are ready to turn out 
any necessary tools or patterns if your job 
is in the blueprint stage. We manufacture 
a standard line of valve bodies of all kinds 
—~STREAMLINE pipe fittings for heating, 
air conditioning, water works, plunibing 
and refrigeration use~ OR TO YOUR OWN 
SPECIFICATIONS. 


If you need castings in a hurry ~ WRITE 
US NOW. 


MUELLER § 


BRA OS 6 Ge 


PORT HURON MICH. 
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You’ve helped make up bundles for Brit- 
ain, for Russia, for Greece. But here’s 
how you can contribute to bundles for 
the Axis. Salvage all the scrap metal you 
can find. Then call in the nearest scrap 
metal dealer who will be glad to pay you 
for it and send it to the mills for process- 
ing. In this way you will help America 
and her Allies talk to the Axis with cold, 
hard steel . . . the only language they 
seem to understand. 


Don’t think the scrap metal situation is 
overemphasized. Here are the figures: 
90 million tons of steel in 1943. That’s 
the minimum the mills are asked to pro- 
duce. To meet this, 45 million tons of 
scrap metal must be found. Scrap metal 
dealers, through their regular sources, 
furnish only 22 million tons. 


Where are the other 23 million tons com- 
ing from? Every American knows the 
answer. There must be a continuation 
of the scrap metal campaign. Every 
pound of idle scrap must be salvaged and 


put to work. Go over your factory, your . 


home carefully. Don’t overlook anything. 
It’s an individual responsibility. ° 


Contribute your share NOW to “Bundles 
for the Axis.” 




















(3) Chromium-content increases the te. 
sistance of steels to corrosion by high-tem. 
perature steam. 

(4) The 18-8 stainless steel is extremely 
resistant to steam corrosion. 


The load consisted in all cases in tensile 
load. 


—H. L. Solberg, A. A. Potter, G. A. Hawki 
& J. T. Agnew, Trans. Am. Soc. eu 
Eng., Vol. 65, Jan. 1943, pp. 47.52 


German Substitutes for Tin Plate 


Condensed from “Stahl u. Eisen” 


In the last war, lacquer was applied 
direct to black sheet as a substitute for 
tin plate to be used for tin cans. It was 
unsatisfactory since it is very difficult to 
have the lacquer adhere firmly and have 
no pores through which corrosion could 
start. Moreover, the lacquering can not 
be done at the rolling mills due to the 
possibility of damage in transit. 

In this war, use is being made of bon. 
derized and lacquered cans, made from both 
hot rolled and cold rolled sheet, and 
treated in the sheet metal works after bead- 
ing the bottom. 

A bonderized coating consists of a ter. 
tiary zinc phosphate with a few per cent 
of secondary and tertiary ferrophosphates, 
The process of bonderizing roughens the 
metallic surface, so organic materia!s ad- 
here very strongly to it. The coating has 
0.3 to 0.5 per cent pores, so it not 
corrosion resistant unless subjected to a 
finishing process (i.e. lacquering); in that 
case, it causes a marked increase i: cor- 
rosion resistance. With a single |scquer 
coating, a thin, fine, crystalline pho<phate 
is more satisfactory than a thick coat 


iy 
KS. 


Deformability of the Coating 


The phosphate layer is less ductile than 
the metal. However, experiments with 
a thin bonderized coating (0.003 mm.), 
lacquered, showed satisfactory results in 
regard to deformability if the right kind 
of lacquer was used (no indication as to 
composition). Thicker bonderized coatings 
(0.01 mm.), lacquered, lead to lower de- 
formability. 

An impact test designed to test the rela- 
tive resistance to denting of filled cams 
showed similar results. (In thesg tests the 
perforation of the coating was meas 
by the Niesen-Réhrs method. An AC volt- 
age of 10 is <8t up between the lacquered 
sheet and an electrode in a cell with 4 
liquid conductor. If there are no pores om 
the sheet, then no current flows. As pores 
avé formed, a current flows which increases 
with the increasing exposed area of the 
sheet). 

Salt spray tests (3% NaCl) showed the 
bonderized and lacquered sheet to be bet 
ter than either bare or sanded sheets 
lacquered with the same lacquers. There 
was considerable difference among the lac- 
quers (again no composition given). 
Various “autoclave” tests (1/-kg. «am 
boiled at 120 deg. C. (248 deg. F.) for 
30 min.) were made in 0.5 per cent lactie 
acid and 3 per cent NaCl. Although 
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WITH FORGINGS AND CASTINGS DY Standard 


Seven fleets are now in action . . . attacking . . . convoying . . . protecting. From battleships, cruisers, 
destroyers and submarines down to escort vessels, mine layers and mine sweepers, Standard steel forgings 
and castings have helped in putting many of these vessels at sea. Helping to keep them there is the rigidly 
controlled, dependable high quality found in all Standard steel products. In peace and war, throughout 148 
years of our Nation’s history, Standard has supplied quality forgings as specified. Not only our armed forces 
but America’s great railroads and industries as well, can attest their worth. 
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GaGa, NOW! 3 STARS! 


Eiwavy 
\ “ A third star bas been added to Stand- 
P ard's Army-Navy banner. It symbolizes 
6 more months in which Standard workers 
have maintained the high production 
which won for them the original award. 
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the lacquer adheres better to the sanded 
surface than to the bare, partial peeling 
is observed and the behavior towards the 
reagents is not as good as that of the bon- 
derized sheets. 

Stove dried artificial resin lacquers are 
practically the only ones now being used. 
Drying temperatures are mainly above 180 
deg. C. (356 deg. F.). Most can lacquers 
are either phenol or alkyl resins or mix- 
tures; all have satisfactory resistance to boil- 
ing and stability to exposure of water. 
While there is a difference in the be- 
havior of different lacquers, yet in any 
resistance to much 


case the corrosion 1s 


improved by the bonderized 


coating. 


underlying 


Bonderized Cans 


Rapid strides have been made in the in- 
dustrial production of bonderized cans since 
1937. Automatic machinery has been pro- 
duced to weld the cans in place of the 
formerly standard soldering. Butt welding 
saves about 165 kg. of sheet per 100,- 
000 cans, since the overlap required on 
soldered cans is eliminated. Cold rolled 
strip readily takes a phosphate coating. 
The Ziichner plant, the first for bonderizing 
and lacquering cans, has a production of 
5,000 to 6,000 cans per hr. 


Various foodstuffs were canned in bon- 


derized and lacquered cans and stored at 
37 deg. C. (98.6 deg. F.) for a year. Both 





CASE M543 


Aircraft windshield 
wiper application. 
Requirements: strength 
and non-magnetic 
properties. 


Parts of Ampco Metal 

subject to test—proved 

satisfactory in both 
requirements. 


Adopted as standard 
for this application. 





Parts of AMPCO METAL 





MET CRITICAL TESTS 


The engineers of an aircraft windshield wiper manufacturer 
needed small bronze parts that had maximum strength and 
suitable non-magnetic properties—strength to overcome terrific 
wind stresses; non-magnetic properties to prevent compass 
variations. Under an 85-hour test, involving 2,000,000 recip- 
rocating cycles of motor and equipment, parts of Ampco Metal 
were not worn— proved their superiority in this application. 


Machine tools, aircraft, ordnance, — war production of all kinds 
where bronzes are used —are equipped with parts of Ampco 
Metal because they have the necessary toughness and durabil- 
ity to give superior service. With credit to yourself you can 
use Ampco Metal and solve critical metal problems. “File 41 
—Engineering Data Sheets” tells how other engineers are using 
Ampco bronze. Write today for your copy. 


AMPCO METAL, INC. 


DEPARTMENT MA-5 
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meat and vegetables were found to be wel 
preserved, but fruits were less well pre. 
served than in tin cans. It is believed 
that future development of the bonderized 
can will reduce itself to a solution of the 
problem of finding the best lacquer. Also 
if the bottoms of cans could also be welded 
in, there would be a further saving in the 
amount of material per can as well as an 
elimination of the corrosion which occurs 
at the end folds. 


L. Schuster, Stahl u. Eisen, Aug. 13, 1949. 
as translated by E. R. Francis, Sheet Metal 
Ind., Vol. 1 Dec. 1942, pp. 1859-1869: 
1865; Vol. 1 Jan. 1943, pp. 83-84, ; 
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High-Temperature Wear Resistance 


Condensed fro m 
“Archiv Eisenhiittenwesen”’ 


Unalloyed steels with 0.04 to 0073 per 
cent C, cast iron, non-rusting chromium and 
chromium-nickel steels and manganese hard 
steel were investigated in a special ar. 
rangement for purely gliding metallic frie 
tion under particular consideration of the 
effect of heat in the range from —190 to 
+700 deg. C. (—310 to +1300 deg. F.) 


and with gliding velocities of 1.8 and 95 
in. per sec. 

Wear occurred in 3 different rms: 
1. Formation of flakes, 2. carrying away 


of flow layers, and 3. oxidic abrasion. The 
first case caused high wear due to immediate 
contact and mutual reaction of the two 
metals gliding on each other. Increased 
heating reduced wear. Flow layers pre. 
suppose high temperatures in the outer 


layers of the two metals, either produced 
by the friction or supplied artificia 
Wear hereby was high if the almost al- 


ways existing oxide film was destroye:, and 


low if the flow layer moves under in- 
tact oxide film and can escape on the side. 
Oxidic abrasion is connected with high 
temperatures and simultaneous litt!<« de 


formation in the gliding plane. Al! three 
forms occur together. 
The effect of different lubricating | quids 





on the wear of unalloyed steel with 0.10 
per cent C (both gliding parts) is shown 
in the following table: 

— 
| Loss of weight 
ling. ata | 

|\Viscosity, gliding velocity} 

Liquid | Engler of in. per sec. 

1.8 9.5 
Liquid air 1.20 | 3.400 | 0.020 
Water 1.00 117.58 | 0.288 
Solution of 3% 

H2Oz in water (1.00 116.250 | 0.515 
Burning alcohol 1.06 14.280 3 
Benzin 0.90 10.300 | 0.365 
Solution of 25% 

NaCl in water (|1.10 0.038 | 0.127 
Solution of 10% 

sugar in water /|1.10 0.023 | 0.122 
Solution of 10% 

waterglass in 

water 1.87 0.287 | 0.009 
Solution of 10% 

soap in water 1.04 0.000 | 0.080 
Solution of 1% 

soap in water 1.00 0.038 | 0.081 
Emulsion of 4% 

drilling oil in 

water 1.03 0.000 | 0.000 
Petroleum 1.12 0.000 | 0.009 











Curves show the connection between tem Z 
perature, load and gliding velocity; somes 
of the results confirm observations already 


known 
W. Radeker, Arch. Eisenhittent@ 
Vol. 15, May 1942, pp.- 453-466. 
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"FOR WAR TODAY—FOR YOUR PRODUCTS TOMORROW 


A DIE CAST PROJECTOR 
FOR SERVICE FILMS 


Most of the castings can be identified on the projector 


ff the country’s leading producers of motion picture 
oment is now turning out special sound projectors for 
<clusive use of the armed forces. Motion pictures are 
ust” in this war for training—and for entertaining— 
ce men. Says the Commanding Officer in Iceland: 
tion pictures are as necessary to the men as rations.” 
As is evident from the zinc alloy die cast parts grouped 
ind the complete assembly in the above illustration, the 
projector is practically all die cast. Here you see the 
rent advantages of zinc alloy die castings fully utilized 
onomy, complexity, accuracy and strength. 


his item deserves a place in your post-war product 
ining file. 


HOW WOULD YOU 
PRODUCE THIS PART? 


We would like to be able to place the part illustrated below 
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trends and accomplishments in the field of die castings. Title Reg. U. $. Pat. Off. 
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in the hands of every design engineer in the country. It is 
an outstanding example of the ability of the die casting 
process to produce unusual shapes in one piece—in zinc 
alloy. 

The photograph gives sufficient detail—in lieu of ex- 
amining the actual part—to ask “How else could it be 
produced at comparable cost?” As cast in zinc alloy the 
part is 314” in diameter, and weighs 1 lb. 6 oz. Its use?— 
that’s a military secret. 


LESS MACHINING WITH 
DIE CASTINGS 


Because of the complexity of form, the accuracy of detail, 
and the smoothness of surface obtainable in zinc alloy die 
castings, the parts so produced usually require little or no 
machining. There are many instances where a simple trim 

ming operation to remove flash metal is all that is necessary 
to put the castings in service. 

When machining is required, however, the free-cutting 
zinc alloys insure easy, rapid metal removal—with long 
tool life. For full information on current machining pro- 
cedure with zinc alloy die castings, write for a copy of the 


bulletin “Practice In Machining Zinc Alloy Die Castings.” 


For many applications, only this trimming is necessary 
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Salt Spray vs. Seawater Testing 


Condensed from “Proceedings,” 
Amer. Electroplaters’ Society 


Much work has been done in the past 
few years on the standardization of the 
salt spray test. Some of the variables jn. 
volved in salt spray testing are tempera. 
ture, spray solution concentration, pH of 
the solution, fog density, manner of im- 
pingement of the spray, and the position 
of specimens. 

Non-uniformity of the above conditions 
in salt spray tests applied by different la- 
boratories has resulted in varying results 
and a need for standardization is apparent, 
As a result of this situation the Chrysler 
corporation has started work on a stand- 
ardization of the salt spray procedure. Re- 
sults of the work done so far are re. 
ported in this paper. 


Objects of the Tests 


The object# of the present work are: 
(1) To correlate the results of the salt 
spray test with results obtained in out- 
door exposure tests in an industrial atmos- 
phere; (2) to correlate the results of the 
ocean spray test with salt spray and _ in- 
dustrial atmosphere exposure tests; (3) to 
standardize the procedure for salt spray 
testing using a large spray room; (4) to 
study the effect of temperature on the 
results of salt spray testing; (5) to study 
the products of certain nickel baths ui der 
these various conditions. 

The design of the apparatus used ind 
the operating conditions are describe in 
detail. Panels were supported in rac! at 
an angle of 30 deg. from the vertical. | he 
salt spray solution concentration was 20 
per cent. The ocean spray solution wa: sea 
water from near Wilmington, N. C. ‘ cm- 
peratures used were 72 and 95 deg F. 

The results showed that, in ger ral, 
bright nickel deposits from one typ: of 
bright nickel bath were about equa’ in 
protective value to nickel deposits from a 
Watts bath. Nickel deposits from another 
type of bright nickel bath were in gencral 
inferior. 

Approximately parallel results were ob- 
tained whether the ratings were based on 
the time elapsed before initial failure, or 
on the condition of the panels at the 
termination of the test. In general, panels 
with nickel plus chromium rated better 
than panels with nickel alone, *in* the salt 
spray tests. This has been observed by 
other investigators. 

The tests, as would be expected, were 
more severe at the higher temperature. 
However, with the 20 per cent salt spray 
the difference was slight, whereas with 
ocean spray, the increase in the severity 
of the test at 95 deg. F. was marked. 


Sea Spray More Corrosive 


Ocean spray, in general, proved to be 
more corrosive than the 20 per cent salt 


* spray. An explanation proposed for these 


effects is based on the greater solubility 
of air in the ocean spray than in the 20 
per cent salt spray. 

With regard to time of initial failure, 
there is no corrélation between the salt 
spray tests and outdoor exposure tests. _ 
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KEEP 
"GENERAL GRANT 
ON THE 
FIRING LINE... 
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Through X-ray Inspection of vital parts 
with/Picker Industrial X-ray Equipment 
Through the failure of ignition cables—vital arteries of electric 


power for monster “General Grant” tanks and other imple- 
ments of war—men may die and valuable war materiel be 






captured or destroyed. Now more than ever, industry is turn- 
ing to X-ray for internal inspection of critical partsin war production. 





Picker Mobile and Stationary Shockproof Industrial X-ray Units 





are ideal for examination of castings, forgings, welds, finished 


parts or assemblies. 











Write today for complete details on this important X-ray equipment. 








FOR SECURITY TOMORROW—BUY WAR BONDS TODAY! 


PICKER X-RAY ™m CORPORATION 


300 FOURTH AVENUE, NEW YORK, N.Y. BRANCH OFFICES IN PRINCIPAL CITIES 
WAITE MANUFACTURING DIVISION, CLEVELAND, OHIO 
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We have available and invite your inquiry for: 


METALLOGRAPHIC TABLE MICROSCOPES 


Models for Instruction Purposes and 
for Laboratory work 
for visual observation and 
for photography 


PHOTOMICROGRAPHIC CAMERAS — 
MICROSCOPE LAMPS 





Black rouge for fine polishing of steel specimens, 


especially selected for metallographic work 
1 16h $4.80 





Billiard Polishing cloth 10 x 10” $4.60 dozen 
12 x 12” $5.60 dozen 





Carbonmeters—pH Meters—Photoelectric Colorimeters 


Gamma Instrument Co., Inc. 


95 Madison Ave. New York, N. Y. 

















DO YOU NEED A CRUCIBLE 


THAT 

CAN 

TAKE 
4 


BEATING 
? 





Wesgo crucibles and other refractory shapes will not crack or spall under 
the most severe conditions. Thus a white hot crucible may be “dunked”, 
in cold water without suffering damage. Various shaped crucibles that 
may be used at temperatures up to 3300 degrees F., are stocked. 


We solicit your inquiries for special sizes and shapes as well as our stock 
sizes of crucibles and other refractory articles. 


WESTERN GOLD AND PLATINUM WORKS 


589 Bryant Street San Francisco, Calif. 
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to protect the base metal in outdoor tests 
and in some cases it hastened failure. 
Parallel results are obtained based on the 
condition of the panels at the termination 


of the roof exposure. However, even 
though the chromium accelerated the faij- 
ure, it did preserve a _ brighter more 
decorative finish, whereas panels with nickel] 
only were covered with a heavy blackish. 
green deposit. In this respect there is g 
correlation between the salt spray and roof. 
exposure tests. With both types of test, in. 
crease in deposit thickness increases cor. 
rosion resistance. 

It is concluded that the 20 per cent salt 
Spray for 
testing, because of the 


spray is preferable to ocean 


practical smaller 
influence of temperature on the former, and 
because it is already a widely used stand. 
ard. 


C. E. Heussner, Proc. Am. Electro. 


piaters’ Soc., 1942, pp. 75-88. 


Diagram of Nitrogen-Bearing Steels 


Condensed from 
“Archiv Eisenhiittenwesen”’ 


The addition of nitrogen to chromium 


steels with more than 18 per cent Cr 
gives in casting alloys a better structure, a 
lesser grain coarsening in welding and bet. 
ter toughness after annealing at high tem- 
Austenitic chromium-manganese 


higher elastic 


peratures. 
steels with nitrogen have 
limit and elongation, and higher strength 
at high temperatures and creep strength 
than nitrogen-free steels. 

Chromium-nitrogen steels can, in gen- 
eral, be produced by saturating ca:ibon- 
poor ferrochromium with ammonia at 700- 
900 deg. C. (1300 to 1650 deg. F.) n trid- 
ing temperature; ferrochromium is led 
to the steel melt after the greater part of 
the chromium has dissolved. The obtainable 
nitrogen contents in the steel amount to 
about 1/75 of the chromium content. 

Tests were made with 17 iron-chromium- 
nitrogen alloys dilatometrically, magoneti- 
cally, microscopically and with X-rays; on 
the basis of these results a section through 
the iron corner of the diagram iron-chro- 
mium-nitrogen was developed for a ratio 
of 75:1 for chromium-nitrogen. The Y- 
range and the y-a miscibility gap are con- 
siderably enlarged by nitrogen. 

With the nitrogen contents as used in 
the experiments, only alloys. with more 
than 30 per cent Cr become purely fer- 
ritic. Over 35 steels with 10 to 35 Cr, 
2 to 23 Mn and 0.11 to 0.44 per cent Nz 
were investigated, in quenched and partly 


annealed condition at different tempera- 
tures, with regard to hardness, notch- 
impact toughness, magnetically, micto- 


scopically and by X-rays, from which the 
phase borders are developed for steels im 
quenched condition and annealed at 700 
deg. C. (1300 deg. F.). 

Nitrogen enlarges in chromium-mangat- 
ese steels the range of austenitic permanency 
and shifts the limits for the occurrence 
of the brittle o-phase to slightly higher 
chromium contents. 


—H. Krainer & O. Mirt, Arch. Eisenhiuttenw. 
Vol. 15, Apr. 1942, pp. 467-472. 
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Number 1 of a series covering use and maintenance of Southwark Testing Machines 


Seti al fans 





the proper use and care of 


Grips 

















Here are a few suggestions: that will enable you to extend Before a specimen is pulled, the doublé pinion gears 
the life of grips and eliminate one of the primary sources used for moving the grips in the slots’should be centered 
of ible in physical testing. and anchored in place with the sét bolts. Otherwise the 
Grips are especially designed for handling various shapes specimen will not be centered and may not be pulled straight. 
and types of specimens. Always use the proper grips for Sufficient liners should bé used, of the same thickness 
eac!) specimen. Use “V"’-grips for rounds and flat grips for on both sides of each grip, so tat the grips are well within 
flat specimens. the crosshead of thé machige. If one or both grips pull 
In selecting proper grips, the material to be tested must through when thé load is Applied they may break or they 
be considered. For example, round bars of soft steel or will upset the corners Of the crosshead casting and are 
brass up to about 14-in. diameter can be safely tested with likely to damage the double pinions. 
flat wedge grips, whereas, spring temper or hard drawn wire Test specimens should extend at least %4 of the length 
only 's-in. diameter would damage flat-face grips. For mate- ofthe grips. 
rials such as music wire, special grips with renewable file “When grips Ao not move smoothly in the heads, as re- 
faces are recommended. Sp vealed by a licking noise and a jump on the load indicator, 


a lubricané should be used on the back of the grips. Any 











f 
grease used to lubricate lathe centers is satisfactory. White 





lead jh oil is frequently used. Use only a small amount 
~ fad only on the backs— or it will collect scale and dirt. 

Always use grips retainer furnished for bolting to cross- 
head castings, otherwise recoil may throw the grips out of 


the machine. 





Remember that in the interest of strength and toughness, glut BALD WIN 


the ordinary wedge grip—either flat or ““V'’—cannot be 


made as hard as a file. Occasionally it may be necessary to S$ Oui ae WARK 


make tests on materials harder than the grips. In this case 


an old set of grips should be used. Division THE BALDWIN LOCOMOTIVE WORKS, Philadelphia, Po 
MAY, 1943 1065 








Micro-Hardness Tests 


Condensed from 
“Zeit. f. Metallkunde’’ 


The usual method employed in diffusion 
studies where successive thin layers of metal 
in the diffusion zone are machined off and 
analyzed has been modified by Biickle by 
making microhardness determinations in- 
stead of chemical analyses. The Hane- 
mann-Bernhardt microhardness tester was 
employed. 

Biickle used a constant load because of 
the necessity of using only one impression 
at a single point in the 
In studying the diffusion 


diffusion zone. 
of copper into 


aluminum, 99.998 per cent Al was used 
with a 4 per cent Cu alloy made with 


the high purity aluminum. 


Samples were in the form of cylinders 
5 mm. dia. and 6 mm. high electrolytically 
polished, and clamped together in a steel 
Diffusion treatment was carried out 
in a high vacuum at 500, 515 and 550 
deg. C. (932, 959 and 1022 deg. F.) for 


holder. 


22 hrs. After this treatment, the speci- 
mens were solution treated at the dif- 
fusion temperature for 15 min., water 


quenched, and room temperature aged for 


5 days. 


Before testing, the samples were 


electrolytically polished to obviate work 


hardening. 


Microhardness tests were then made along 





Slomin High Speed Electrolytic Analyzers 


The rapid acceptance of this instru- 
ment for metallurgical analysis is 
outstanding endorsement of its proven 
ability and consistent reliability. Over 
700 Slomin Analyzers are now in use in 
metallurgical laboratories. 

Electrode design, current efficiency 
and improved procedures reduce deposi- 
tion time formerly required by other 
systems as much as 25 to 40%. Under 
these high speed conditions hard, smooth, 
bright and closely grained deposits that 
firmly adhere to the electrodes are pro- 
duced, thus assuring good reproducibil- 
ity of results. Users report an accuracy 
of 0.01 to 0.04% for routine deter- 
minations. 

Each model is portable and enclosed 





E. H. SARGENT & CO., 155-165 E. Superior 
Michigan Division: 1959 E. Jefferson, Detre.-, 
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in a welded steel case finished in acid 
resistant baked white enamel. The 
brushless motor is vapor tight and is 
therefore unaffected by corrosive fumes. 

Both models have an electrically 
heated, rheostat controlled beaker plat- 
form for adjusting solution tempera- 
tures, and voltmeters and ammeters so 
that detailed studies can be made. 

Each position of the two place ana- 
lyzer is a complete circuit that operates 
indepenc »ntly of the other. Conse- 
quently this unit can be used for the 
simultaneous determination of two 
samples having widely divergent char- 
acteristics. 

A laboratory manual of high speed 
electrolytic methods of analysis written 
by G. W. Slomin is sup- 
plied with each analyzer. 
Individual copies are 
available at $1.50 each. 
@ S-29460 Slomin Electro- 
tytic Analyzer. One position. 
5 Ampere Model, with Heat- 
ing Plate. For operation from 
115 volt, 60 cycle circuits. 
TE ccincicnssontocasneies $155.00 
@ $-29462 Ditto. But for 
operation from 230 volts, 60 
cycle circuits. Each.$160.00 
@ S-29465 Slomin Electro- 

Analyzer. Two posi- 

5 Ampere Model with 
Heating Plate. For operation 
from 115 volt, 60 cycle cir- 
enies. Taoh.......iccss-c0 $275.00 
@ $-29467 Ditto. But for 
operation from 230 volts, 60 
cycle circuits. Each. $285.00 

HIGH SPEED 

ELECTRODES FOR USE 

WITH SLOMIN ELEC- 
-— TROLYTIC ANALYZERS 

| @ $-29632 Corrugated 

Platinum Anode (Patent 
: pending). Price subject to 
4 market. 
eo @ S-29672 Corrugated 

Piatinum Cathode (Pat- 
ent pending). Price sub- 
ject to market. 


Literature on Request 


St., Chicago, IIl. 
Mich. 



















the diffusion direction at tic small 
possible intervals. An average of several on 
series of hardness measurements resulted” 
in diffusion curves of the usual form. 
Plots were also made of the variatiog 
of the diffusion constants with temperature. 
An interesting feature was the linear rego 
tionship between the microhardness and the 
concentration of copper in aluminum. When” 
the solid solubility was exceeded, the hard. 
ness became constant, hence the form 
the curves were closely similar to a plot. 
of lattice constant vs. concentration. pu 
is estimated that the hardness values i 
correct to within + 6 per cent. a 
Biickle’s plot of the diffusion constagg™ 
vs. the reciprocal of the absolute temperayy 
ture is in good agreement with the resulig® 
of Brick and Phillips who used micg. | 
scopic methods. Perhaps the main draw 
back of Biickle’s method is that it is ag 
indirect one, and depends upon a defini 4 
and reproducible relation between hardnesg) 
and concentration. 3 
Then, too, the hardness method can only) 
take account of the end results of diffusion® 
phenomena and gives no information on the) 
precise cause of the reactions involved. [fy 
is a new method as applied to diffusion 















































































studies, and should be used in conjune 
tion with more direct methods. 
—Bickle, Zeit. f. Metalikunde, Vol. 34, 


1942, p. 130, abstracted in Light Vetals, 
Vol. 5, Dec. 1942, pp. 10-513. 


Method of Recording Macro- 
structures 


Condensed from “Engineerin,:”’ 


Due to the shortcomings of the various 9 


methods of reproducing miacrostructures) 
the writer carried out experiments! work) 
on a method which so far has not been) 


used. 
The method can be applied successfully > 
to any material which can be etched 7% 
as to produce a relief effect sufficient t 
enable a satisfactory negative ink impree | 
sion to be obtained, and the resulting # 
lustration appears to be suitable for use ii 
many cases where a photograph was 10F 
merly necessary. 
It is advisable to prepare the sp ne 
as if it were intended for microscopic 
amination. The surface should be rubt 
down on abrasive paper. When a 
surface finish has been obtained, the 
men is washed with soap and Watef 
dried. The etching reagent is a soluti 
of copper-ammonium-chloride acide 
with hydrochloric acid. This reagent Ge 
posits a film of copper which is stromgiy> 
adherent. Neutral solution is made | 
dissolving 120 gms. of copper-ammoni 
chloride in 1000 cc. of water. 
The best method of using the rt 
is as follows: The surface of the spect 
is rubbed with cotton wool which has t 
dipped in a neutral solution and, as 
as attacked by the solution, the speciil 
is immersed face downwards into the 
tral solution for a few seconds. Next 4 
rinsed in water and the copper film 
off with cotton wool. If the film ¢ 
off easily the specimen is ze-immersed™ 
the solution and transferred without * 
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The expanding range of radiography today 
demands distinctively different types of film 


KODAK now supplies 4 


ADIOGRAPHY has been given so many widely different 

assignments today—with so many differences in the 
size and shape of the parts inspected . . . in the metals and 
alloys used ...in the type of information sought... and 
in the radiation employed—kilovoltages from 5 to 1000, as 
well as gamma rays ... that one type of film is no longer 
enough for the work. Kodak supplies four distinctly different 
types—with individual combinations of characteristics de- 
signed specifically for the exacting requirements of the 
industrial field... ” 
Kodak Industrial X-ray Film, Type M_ Primarily for 
million-volt work. This newest Kodak Film has extra fine 
grain, high contrast, and is particularly effective for most 
million-volt work . . . for aluminum and magnesium alloys 
at average voltages . . . and, for general use, where highest 
definition is desired and high film speed is not required. 
Kodak Industrial X-ray Film, Type A Primarily for 
light alloys at lower voltages. A fine grain, high contrast 
film, with higher speed than Type M. Particularly suitable 
for light alloys at lower voltages and for million-volt radiog- 
raphy of thick steel parts. 
Kodak Industrial X-ray Film, Type F Primarily for 
the radiography, with calcium tungstate screens, of heavy 
steel parts. Has the highest available speed and contrast 
when used with calcium tungstate intensifying screens. Also 
used for gamma radiography—direct and with lead-foil 
screens. 
Kodak Industrial X-ray Film, Type K_ Primarily for 
the radiography, direct or with lead-foil screens, of lighter 
steel parts. Has the highest available speed in direct x-ray 
exposure . . . When used with lead-foil screens at higher 
voltages ... and, for heavier parts, with gamma rays. 

* 

Kodak’s research in industrial radiography began in 1927, 
and the experience and knowledge gained in this 16 years 
may be of value to you in your particular application. 
Eastman Kodak Company, X-ray Division, Rochester, N.Y. 











| ing to the acid solution, but if it Shows 

signs of adhering strongly the specimen 
THER \) @: Be Semin ons A WARE should be refaced on No. 0 paper untij 
all traces of copper have been removed 
Prolonged etching in neutral solution jg 
not advised. As soom as am even nop. 
adherent copper film has been obtained jp 
the neutral solution, the etching is carried 
out in the acid solution. Acid etching 
time varies from 15 to 45 min. When the 
surface shows a pronounced roughened ap- 
pearance, etching is completed. 

Next the specimen is washed with water 
and the copper film removed with cotton 
wool. After drying, a trial ink impres. 
sion is taken. If the depth of etch is jn. 
sufficient, the specimen should be well 
cleaned and subjected to full etching pro- 
cedure. 

Of the various materials tried on which 
| to make negative impressions, cellophane 

Composed of re-crystallized alumina of high purity (99.9% | proved the most pong ge backing pad 
A1,Os3) these crucibles, combustion boats and tubes of Thermal foe. The ceuaphene souls Const of ae 

| ordinary writing block 4 im. thick laid 
Alumina Ware are suitable for the fusion of many metals and acid | 


| on a flat surface and between the leaves 
and alkaline salts at working temperatures up to 1950°C ... | of this is placed a sheet of thin brass, 






BY REDUCING 
GASES AT HIGH 


TEMPERATURES 





Immunity to reducing gases at high temperatures makes ves- On top of the block is placed a sheet of 
sels of Thermal Alumina particularly valuable for metallurgical | smooth rubber about 0.020 in. thick 
determinations. | Printers ink is placed on an ink plate 
The exceptionally high purity and inherent chemical properties of Thermal and distributed evenly over the plate by 
Alumina assure a pure product, free from contamination by the containing vessel, means of a composition roller. In making 


in nearly every field of research. 


Write today for our descriptive bulletin “THERMAL ALUMINA WARE for Lab- | 
oratory and Industrial Use.” 


the ink impression a considerable amount 
of pressure is required. 

If the impression shows varying shades 
| of gray, the print is satisfactory and the 


THE THERMAL SYNDICATE, LTD. | cellophane may be peeled off so the ink 


| impression may be examined. 





12 EAST 46th STREET. NEW YORK, N. Y. 





G. A. Cottell, Eng Ting, 
Vol. 155, Jan. 29, 1943, 1 81-83. 








HERE'S THE ANSWER TO 
Faster | Stress Measurement with X-ray 


Condensed from 
“Mitt. Kaiser-Wilhelm-Inst 
Eisenforschung’’ 













METALLURGICAL 


/ While the determination of ::terior 
SPECIMEN PREPARATION « stresses in single crystals is comp — 
This Jarrett Metallographic simple by comparing the = on 
Polishing Machine. by eliminat- ficients thus found with those « ery 
“ sees ar and prs with mechanical instruments, the detccmima- 
ing ne nsat- 


: kill tion is mot quite so simple in polycrystal- 
ing for un ed operators, pro- line pieces, as in the latter case the mé 





vides a substantial reduction in chanical determination gives the average of 

polishing time . . . It will polish | the stresses over many crystallites. 

up to six 1% inch specimens at a | A different method of evaluation must 

single run — and within a few therefore be applied. This is_ explained 
minutes operating time! In by the example of the determination of 
addition, specimens are of tensile and bending stresses by mechanical 











determination and X-ray radiation (from 
cobalt and chromium). 

It is shown that in the X-ray test other 
elasticity coefficients have to be used that, 
those found from the normal values. The 


exceptional quality and uni- 
formity. 

In the Jarrett Polishing Machine, 
special stone and prepared laps re- 
volve against the holder at a very 


low operating speed, which reduces ” former coefficients depend on the planes im 
metal flow to a minimum and pro. which the X-ray determinations were made. 
vides the flat, highly polished sur- The deviation from the mechanical values 
faces required by modern practice is considerably greater for the (310) planes 
for exacting microscopic examina- of the iron than for the (211) planes. 
tions. 


All observed elasticity coefficients, 
mechanical and X-ray, can be considered 
as average values of those that can be 


Write today for our Catalog which 
fully describes this and other Jar- 
rett machines for metallurgical speci- 


men preparation. calculated exactly by the method of Voigt 
d Reuss. 
TRACY C. JARRETT te 
P, O. Box 3155 Catonsville, Md. ‘Inst. Eisenforschung Disseldorh 





Vol. 24, No. 6, 1942, pp. 61-70 


1068 METALS AND ALLOYS 








nt 


he 
nk 


te Equipment ¢ Finishes @ Materials Methods ¢ Processes © Products 


8 Alloys ¢ Applications ¢ Designs ¢ People © Plants © Societies 


x. | | Tiny Mill for Electronic Alloy 


X s termed a “baby steel mill” 
turn ingots of “Kovar”’ (30 per cent 
nick per cent cobalt, remainder iron) 
weigl 13 Ibs., which are used by 


the neter manufacturer to produce 
e gages for bomber and fighter 
The “mill” is a tiny electric 
leveloped by Westinghouse en- 


oad gin After each ingot cools, it is 


ely 
ef- 


forged into a rod, with samples closely 
checked for resistance values. 
— Kovar can be drawn into a delicate wire 
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two-thirds as thick as a human hair, and 
was developed by Westinghouse originally 
as a metal sealer for electronic tubes. 
The thermometer maker adapted it to 
measure the heat in airplane engines and 
wings. 

Made in large batches in regular West- 
inghouse production furnaces, the resis- 
tance properties of the metal are 
ordinarily not important. But to the 
thermometer concern the resistance of the 
alloy, particularly the way the resistance 
increases as the metal gets hotter, is vital. 


@ A new war-time rough metal finish, 
‘Pebble-Tex,” has been brought out by the 
Egyptian Lacquer Mfg. Co., 1270 Sixth 
Ave., New York. It is adapted particular- 
ly for parts to be used in radio equip- 
ment for military use, instrument panels, 
fire control and listening devices. It is 
usually applied over a primer. 


New Magnesium Metal Plant 


Dow Magnesium Corp. poured its first 
metal in the fifth Dow-process plant built 
by the Austin Co. for the Defense Plant 
Corp. “somewhere in Michigan” on April 
8. When in full production it will equal 
the largest of its kind. Electric current 
flows through huge bus bars of solid silver, 
which almost completely replaces copper 
in the power distribution lines and which 
was loaned by the Government. 

The start of magnesium production an- 


ticipates the early beginning of operations 
at Dow's companion .plant across the state 
There, magnesium chloride for use in the 
eastern Michigan plant will be produced 
from subterranean salt brine by the method 
inaugurated by Dow at Midland, Mich. 
over 26 years ago. This cell feed will be 
transported across the state in covered 
gondola cars to the new plant, which was 
located with reference to availability of 
power. 

In the accompanying photograph, Dr. 





Willard Dow, president of the Dow Chem- 
ical Co., looks on as an employee pours 
the first ingot. 


@ “Tulox TT” seamless plastic tubing is 
now available in all diameters up to 2! 
in. O.D. It is made by Extruded Plastics, 
Inc., Norwalk, Conn., from Tennessee East- 
man cellulose acetate butyrate. 
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A SUPERIOR COPPER 
FOR ALL PURPOSES 
OFHC Copper conforms to the A.S.T.M. Specifications for 


electrolytic copper wirebars, cakes, etc., B5-27 with regard to 
metal content and resistivity, and is free from cuprous oxide. 








OFHC Copper is characterized by its freedom from casting 
defects and its bar-for-bar uniformity. Its freedom from oxygen 
results in great ductility and toughness as evidenced by its 
high reduction of area and resistance to impact. OFHC Copper 
withstands more working in hard condition when tensile 
strength is greatest, making it especially suited for products 
subjected to severe fabricating or service conditions, 


THE AMERICAN METAL COMPANY, LTD. 


61 Broadway, New York, N. Y 





CONSERVE TIN 


by using Tombasil .. . 
an Established Silicon 
Bronze for castings! 


USE AJAX 
“NAVY” TOMBASIL 


15 STANDARD ALLOYS 
BY AJAX 





Ajax Tombasil 
Ajax Plastic Bronze 
Ajax Anti-Acid Bronze 


‘ A copper-silicon-zine alloy of the useful and versatile ‘“Tombasil’’ family 
Ajax Phosphor Bronze . , 
Ajax Red Brass Ingots has been developed expressly for the war trend in nonferrous castings. 
Ajax Manganese Bronze . ce 

Ajax High-Tensile Manganese Its use releases relatively large quantities of tin used in bronze alloys 
Bronze formerly required for such castings. 


Ajax Golden Glow Yellow Brass 
Ajax Nickel-Copper 50-50% 


j 0) »xt ‘ . ir x ; + 6 4 ’ 
Ajax Manganese Copper According to exhaustive laboratory and field reports, this new alloy, known 


Ajax Aluminum Alloys as Ajax ‘‘Navy’’ Tombasil, possesses physical properties far in excess of 
“- ae eet either Govt. ““G’' Bronze (88-10-2 and 88-8-4), Spec. 46M6G; or ““M” 
: s »pper . . . . . . 
Ajax Nickel Allows Metal, Spec. 46B8G; as well as the Cu. Si. Alloy known as Spec. 46B238. 


Ajax Phosphor Tin Your inquiries will receive prompt attention. 


“AIA METAL COMPANY 
ESTABLISHED 1880 PHILADELPHIA 


 ¢ AIAX ELECTRIC FURNACE CORPORATION, Ajax-Wyatt Induction Furnaces for Melting 
ASSOCIATE juax ELecRoTHERMic CORPORA “Northrup Induction Furnaces for Melting, H 
COMPANIES: AJAX ELECTRIC COMPANY, INC., Mie. leche Son Seah Pemnenee |. — 
AJAX ENGINEERING CORP., Aluminum Melting Induction Furnaces 
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Aid for Molybdenum Content Determination 


A scheelite fluorescence analyzer cap 
is designed for use with ultra-violet “black 
light’ mining lamps. It makes possible jp. 
stant comparison of ore samples with stand. 
ard type scheelite examples to determine 
percentage of molybdenum content. The 





card carries 12 fluorescent checking exam. 
ples, each Y2 in. in diam., illustrating 12 
molybdenum content gradations from 0 to 
48 per cent. 

Adjacent to each is a hole so that a 
sample of the ore to be tested may he 
placed beside the test example and e& 


amined under ultra-violet light to ‘ctermine 
the value. Molybdenum conten: can be 
estimated easily and quickly wit a neg. 
ligible variation. It is produced Ulira- 


Violet Products, Inc., 5205 Sant Monica 
Blvd., Los Angeles. 


@ A new Thyratron tube with b h a con 
trol and shield grid for control a; »lications 
is announced by General Ele. vic Go, 
Schenectady. This GL-502 tub: is a bit 
over 214 in. long, weighs 2 oz is imett- 
gas filled and of all-metal constru ‘ion, Ap- 
plications will be found in indus« ial weld. 
ing and any general control equ ment. It 
is for use where weight and spac must be 
considered. 


c 


Improved Spring Stripping | nits 


New improved Strippits (spring strip 
ping units) have been announced by 
Wales-Strippit Corp. No. Tonawanda, 
Y. They allow the removal and replace 
ment of the stripper plate without taking 
the dic cut of the press or disturbing aay 
part of the set-up. 

Dulled or broken punches can be & 
placed without disturbance. Equal pressult 
is provided around the entire strippet piate 
by the uniform pressure of every Strippit 

They eliminate the usual spring 
ing, stripper bolts, drilling and counter 
boring for stripper bolts and boring spring 
pockets. They are self-contained, 
aligning units in which the built-in spring 
is held compressed by a retainer and # 
sembly link. 

One end has a screw thread that holds the 
Strippit to punch or die shoes; the 
end has a tapped hole for screw t0 
stripper plate to the Strippit. They #* 
available in lengths from 24 to 6 m@ 
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METALLURGICAL 





EQUIPMENT 


Especially designed and en gineered for 
the rapid, precision, testing of metals 


NEW SPECIMEN MOUNT PRESS—Designed to provide the 
utmost in ease and speed of making transoptic mounts. Constructed 
with a rugged simplicity that will give long service and precision 
built for accuracy. The molding tools are lapped finished for close 
tolerance with a perfect fit. Either 1” or 14%” molds may be used 
with ease on the AB presses. 


The new design retains the solid heater which brings the mold 
to top temperature faster; however, on the new model, it is not neces- 
sary to release the pressure before cooling the sample. This is 
accomplished by sliding the heater up the mold onto a holder pin 
and swinging a pair of finned cooling blocks into position, where 
they are held by a locking lever. The heater and cooling blocks need 
not be removed from the press. This keeps them out of the way 
and prevents accidental burns. 


AB STANDARD POLISHERS—The sturdy con- 
struction and vibrationless operation makes the AB 
polisher cover a wide range of usefulness in the 
metallurgical laboratory. Maximum convenience 
and comfort in operation is attained by exclusive 
features such as the removable splash ring that serves 
as a hand rest, and the mounting of the polishing disc 
that is keyed to a tapered arbor on the motor by 
means of a stout sleeve. This reduces peripheral 
vibration to a minimum. The polishing disc is 8” 


in diameter to accommodate large specimens and TRANSOPTIC 
gives increased peripheral speed. The disc is equipped RE. <n 
with a new type cloth clamp for quick changing. visibility of specimen 


OPTICAL INSTRUMENTS . * 


228 North LaSalle 


1943 
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Three-Blade Tool for Surface Facing 


An adjustable tool for efficient sur- 
face facing in horizontal or vertical mill- 
ing machines, lathes and other spindle 
machines is announced by Robert H. Clark 
Co., 3424 Sunset Boulevard, Los Angeles. 
It consists of a tapered (or straight) shank 
and body with three adjustable high-speed 
bits, which may be set for any diameter 
within the range of the tool. 

It is useful for dressing castings of 
any metal, dovetailing, spot facing, as an 
emergency repair tool and many other end 





mill, facing mill or slab mill operations. 
A measuring gage is provided with each 





Speeding 
Destruction 






The business of drop- 
ping a package of 
“eggs” on Tojo is 
easier and more effi- 
cient because of sieeve 
type bearings. The interesting feature of this 
application is that it employs a bearing ma- 
terial as new as the war. 

Johnson Pre-Cast Bearing BRONZE-ON- 
STEEL was developed to meet peace time 
applications, but, like many another product, 
it was easily converted to armament needs. 
When peace returns, manufacturers will find 
that Johnson BRONZE-ON-STEEL . . . com- 
bining the bearing qualities of BRONZE with 
the strength of STEEL . . . will give them greater 
bearing performance 
in their product. It will 
be available as finished 
bearings or in strip 
form for stampings. It 
is an ideal metal for 
washers or other flat 
pieces. Write for com- § 
plete information. 


JOHNSON 


769 S$. MILL STREET 








Write for new 
BRONZE 


NEW CASTLE, PA. 
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tool for quick and accurate size adjust. 
ments. 

The bits can be easily reground or cap 
be replaced with new bits at compara. 
tively small cost. 


@ A new all-position a.c. electrode, Murex 
Type A, for electric welding has been de. 
veloped by Metal Thermit Corp., 129 
Broadway, New York. Overhead and ver. 
tical welds can be made without highly 
specialized welding technique. It meets 
various specifications of A.W.S., A.S.T.M, 
U. S. Navy Bureau of Ships, and American 
Bureau of Shipping. Sizes are: 3/32, 1/8, 
5/32 and 3/16 in. Typical properties are: 
yield point, 52,000 to 61,000 per sq. in: 
ultimate strength, 62,000 to 71,000 per sq, 
in.; elongation of 22 to 26 per cent in 
2 in. 


Lubricant for Metal-Cutting Saws 


A new lubricant for the sawing of metal, 
Doall Saw Eez, has been developed by the 
Doall Co., Des Plaines, Ill., being de 
signed to withstand extreme pressures, 
minimize scoring and heating of the saw, 
and produce a smoother cut. 

The company tells about tests mace with 
cutting of oil hardening tool stee!, with 
results that “Saw Eez’” was used su 
perior to work unlubricated. The Doall 
lubricant also may be used on lathe cen 
ters, hack saws, circular saws anc other 
bearing surfaces that require inte: mittent 
applications of a tough film lubricant. 


@ A complete line of standard aid spe 


cially designed vapor and solvent de, reasers 
has been added to the products of the 
Magnus Chemical Co., Inc., Garwood, N. 
J. Known as “Phillsolv,” they use the 
inhibited tetrachlorethylene solvent. These 


degreasers are air-cooled, allowing ‘¢ ma- 
chine to be portable. Since tetrach!orethy- 
lene boils at higher temperature and has 
higher density, it is more effective in clean- 
ing, safer, more agreeable to work with 
and cheaper. 


Extruded Rubber for Compressible Sealing 


The B. FP. Goodrich Co., Akron, Ohio, 
has succeeded in making extruded parts 
from its Ameripol synthetic rubber, which 
has a durometer reading of only 35 — 
five points less hardness than any natural 
rubber compound the company has extrud- 
ed. Its first application, in aircraft, has 
been as a compressible sealing device 
between metal panels where there must not 
be the slightest air seepage. 

It has a tensile strength of 700 Ibs. 
elongation of 700 Ibs., and can withstand 
cold down to —40 deg. F. without crack 
ing. It is expected to find many indus 
uses where compounds having 
durometer readings do not compress 
enough to give a desired air-tight of 
liquid-tight seal. It is only slightly affected 
by kerosene and benzene. 
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LEAD —The Available Metal 


The protection of steel with lead is not a particu- 
larly new idea. Terne plate, a steel plate coated 
with a tin-lead alloy, has been in use for a great 
many years. 


Since the war has brought about a shortage of 
tin, steel shapes are being coated with lead alone, 
and sometimes a very small amount of tin, and/or 
antimony, is added to advantage. 


Lead, the metal, is practically everlasting. Lead 
pipe, in excellent condition, was excavated in 
Rome in 1907. It had been put in service over 
1800 years ago during the rule of Emperor Caesar 
Augustus Vespasian. 





The American Society for Testing Materials 
placed samples of lead-coated steel hardware on 
racks at three localities, fifteen years ago, and 
samples of lead-coated steel wire at eleven loca- 
tions throughout the country, six years ago, to test 
them against atmospheric corrosion. The favor- 
able showing of lead against other rust-inhibiting 
materials, in these tests, indicates that lead, of 
which there is an abundant supply, should be used 
much more extensively than it is even now. We 


are told that lead-coated steel has come to stay. 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE - 
Lead 


Zinc 


1943 


NEW YORK -° 
Zinc Oxide 


Antimonial Lead 
THE LARGEST PRODUCER OF LEAD IN THE UNITED STATES 


ELdorado 5-3200 
Antimony 


Cadmium 
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Box-Type Heat-Treating Furnace 


A new heat-treating box-type furnace 
has been added to the line of “Falcon” 
furnaces, built by H. O. Swoboda, Inc., 
Thirteenth St.. New Brighton, Pa. This 
furnace, Type BRP-A, is suitable for con- 
tinuous operating temperatures up to 2000 
deg. F., and is available for all general 
heat-treating applications, in chamber di- 
mensions up to 30 in. square by 4 ft. 6 
in. deep. 

It has a movable loading platform for 
charging and discharging; also, a push- 


button controlled, motor-operated door 
opening and closing mechanism. A heater 
cut-out feature automatically connects and 
disconnects the furnace upon the door open- 
ing or closing. 

The furnace has an excess temperature 
safety feature to prevent burn-out should 
the controls fail. Included is an “on-off” 
type pyrometer control with input regula- 
tor for varying the input, to secure any 
desired heating, holding and cooling pro- 
gram. 
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uighT 70 HEAVY 
GAUGE 


PROBLEM 
To join the thin bronze mesh of these 
oil tank hose strainers to the thick 


brass frame without overheating and 


burning the mesh. With high tempera- 


ture fusion welding such damage was 
prevalent. As a result vital metal and 
man-hours were needlessly wasted on 


a great number of the units produced. 


WELDING. 
BURNING | 
/ 


\ 


SOLUTION 


With Castolin Eutectic Low Tempera- 
ture Welding Alloy No. 180 these 
strainers are being turned out in but 
a fraction of the time with no waste 
of vital metal through overheating 
damage. Castolin Eutectic Alloy No. 
180 binds at 1290°F . . . gives stronger, 
smoother, color matching joints requir 


ing no after-machining. 


Only "Eutectic* Alloys’ are the true Low Temperature Welding 
Alloys that are revolutionizing production welding, maintenance 
welding and salvaging in war plants throughout the nation. 
There are 42 specialized rods for every metal and every welding , 
job, Developed and manufactured only by Eutectic Welding 


Alloys Company. 


*Reg. U.S. Pat. Off. 


New 36 page Welding Data Book D Write Today 


| ad OO i ot OL & 


WELDING 


SOLE MANUFACTURER 


40 WORTH 
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CASTOLIN EUTELCTII 


COMPANY 


WELDING ALLOYS 


STREET. NEW YORK,N.Y 











A time clock installation will turn op 


the equipment at any predetermined time 
desired. 


@ An air cooled electrode holder for 
heavy metallic arc welding jobs is ap. 
nounced by Jackson Products, Detroit. With 
l4-in. rods, intense heat frequently causes 
the welder discomfort and reduces ef. 
ficiency. The new holder is cooled by 
air at 3 or 4 lbs. pressure, travelling the 
entire length of the lower tong and intro. 
duced by connecting the air inlet tube to 
the plant air line. It is made of copper 
alloy, with deeply slotted jaws that grip 
the rod tightly, holding at the correct 
angle. 


Dust Collector for Magnesium 


A new model of Hydro-whirk for dust 
collection in the processing of magnesium 
has been turned out by the Industrial 


Equipment Corp., 625 East Forest Ave, 
Detroit. It contains only one movable part, 
a fan unit. 

Units are available for use in cither 
booth type or 


individual collectors for 





grinding stands. Dust laden air is drawn 
through an orifice, causing a violent spray 
of water. Here the dust is “water- 
whirled” out of the air and is knocked 
down into a tank below, forming a sludge, 
which is removed easily. 

The cleaned air returns to the room, 
resulting in less heat loss. 


@ New feature of an improved fume ex- 
hauster are that the fumes, gases, dust, 
filings and grinding compounds do not come 
in contact with the motor. Made by the 
Chelsea Fan & Blower Co., Inc., it can be 
used in welding rooms, vaults, etc. The 
centrifugal type blower wheel is made of 
\% in. thickness of steel with a 3 hp. 
ball bearing motor. Adapters are inter 
changeable, to be used for suction Of 
blowing. 

ALLOYS 
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More planes, ships, tanks and 


RPA 


—thanks to 
Certain Curtain’ Hardening 


e effectiveness of “Certain Curtain” control of furnace atmosphere 
has definitely raised the standard of tool steel performance. Tools are 
produced faster and with minimum spoilage; and they in turn give 
‘eater production output per machine and operator. 


Tool production increased 35% to 50% per furnace.” — “Working 

life of tools increased one-third.” — “Saving 20% to 35% of former 
tool cost.” — Statements like these come from hundreds of plants. 
in fact, it would be hard to name a tool manufacturer, tool steel com- 
pany, arsenal, or sizeable metal-working plant which does not rely 
upon “Certain Curtain” hardening for faster production of tools and 
dies whose quality means faster production of war materials. 


Hayes furnaces are built to stand ’round-the-clock operation. Put them 
to work in your shop and get the MAXIMUM from your investment 
in tool steel, tool-making, and machine capacity! 


P. S. “Certain Curtain” furnaces are outstandingly successful hardening Moly and 
the other war-time steels. 
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Standard furnace for Special vertical furnace 

hardening high speed for hardening large 
steel tools broaches up to,7 feet 





Special furnace for hard- Special furnace for hard 
ening large dies ening MOLY STEELS 
without decarburization. 
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Timer Applied to Belt Conveyor Furnace 


A timer is usually used to measure 
elapsed time, but a recent application in- 
volves its use to measure elapsed distance 
in the travel in a belt conveyor furnace. 
Thus, the furnace can be loaded accurately 
to capacity, regardless of conveyor speed, 
with minimum attention from the operator, 
thus increasing furnace production. 

The General Electric TSA-10_ timer 
basically employs a Telechron motor that 
runs continuously and an electrically operat- 
ed clutch, which when energized, connects 
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the motor to the timing mechanism. At the 
end of the desired time, the time contacts 
close, giving a signal, or performing some 
other function. 

To measure elapsed distance, the motor 
is omitted and the mechanism is coupled 
to a rotating shaft in the conveyor drive. 
In the furnace application the timer was 
coupled to the drive drum of the conveyor. 
The clutch coil is energized when a load 
is put into the furnace. 


When the conveyor has traveled the 














specified distance, the time contacts close 
giving the operator a signal to put in a new 
load. 


@ A new “Thor” Y-in. capacity electric 
drill, which is 14 per cent lighter jp 
weight but packing more power per pound. 
is announced by Independent Pneumatic 
Tool Co., 600 W. Jackson Blvd., Chi. 
cago. The field case, gear case and grip 
handle are of plastic, serving only as a 
protective armor and not supporting any 
operating part. It weighs 3% Ibs., js 
8 3/16 in. long, and is available in three 
speeds. It can be adapted to all types 
of heavy-duty production service in avia- 
tion plants, shipyards, etc. 


Gage Blocks in More Convenient Box 


One of the drawbacks to the use of 
gage blocks in the past has been the cum. 
bersome case in which they were generally 
packed. With the new Doall box, made 
by Savage Tool Co., 123 Fourteenth Ave., 





South, Minneapolis, a great saving in 
space, along with much greater conveni- 
ence, is attained in handling the inc ‘vidual 
blocks. 

In the accompanying photograph the new 
box is shown by comparison with the old 
one. It is only one-fourth as large as the 
conventional case. 


Automatic Controller 


A new instrument for automatically con- 
trolling temperature up to 3600 deg. F,, 
flow, liquid level, pressure, draft humidity, 
pH value and time program has been an 
nounced by the Bristol Co., Waterbury, 
Conn. It is called the Convertible Free 
Vane controller. The new controller op 
erates on the same basic principle used i# 
previous models. 

Several design refinements are incorporat- 
ed into the new controller, however, which 
simplify the instrument and make it more 
convenient. The user can convert from 
one type of control system to another. 
It is offered in the following types: Mono- 
set (on and off), Ampliset (throttling). 
Preset, Reset and Magniset. 
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32” Tall 
Weight 83 Ibs. 


FOR TENSION, COMPRESSION 
SHEAR AND TRANSVERSE TESTS 


Q 7 Capacities, in 250 to 10,000 Ib. range 
© Grips available for every material 


© Finest construction and accuracy 
©) smooth operation, easy to use 


5) Compact drive unit; no maintenance 
worry 


Used by Foremost War Plants 
Write for Catalog BM 





W. 0. DILLON & C0., ie. 


5410-M WEST HARRISON STREET, CHICAGO 
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ASS INSPECTIONS” 
WITH A SINGLE EXPOSURE! 


Because radium radiates Gamma-rays with equal intensity 
in all directions, it is an easy matter to make “mass 
inspections of many similar metal articles at the same time. 

Simply back up each specimen with a standard radio- 
graphic film, and arrange in a circle around the radium 
capsule. When their size permits, several specimens can be 
bound or otherwise affixed to each film. 

This simple set-up is all that is necessary to make clear, 
easily interpreted radiographs of the internal structure 
of any metal objects—no outside power — no mechanism — 
no attachments required. 

If your plant produces forgings, castings, welds or 
other metal fabrications, radium radiography can speed 
operations, insure soundness of quality and workmanship, 
help to improve foundry technique. 


The simple, compact equipment for radium radiography 
can be set up anywhere, carried and operated anywhere 
without constant supervision or adjustment during expo- 
sure. Write for free Manual giving full information, 


Pree Manual 


Reliable, profusely illustrated 80-page textbook on 
the fundamentals and technique of modern Indus- 
trial Radiography of metals with radium. Recently 
prepared for the metals industry by our research 
and technical staff. Write for your copy today, 
giving your name and company position. 








Canadian 


RADIUM & URANIUM 


Corporation 
630 FIFTH AVENUE - ROCKEFELLER CENTER: NEW YORK 
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Glass Tanks for Industrial Applications 


A new line of glass tanks for indus- 
trial or commercial applications requir- 
ing a non-corrosive shock-resisting mate- 
rial has been introduced by the Pittsburgh 
Plate Glass Co., Grant Bldg., Pittsburgh. 
They are made of glass throughout and 
built up to the required shape and size 
trom heavy tempered glass plates. 

The new tanks eliminate practically all 
former difficulties of glass tanks. A new 
method of heat treating gives to the 


glass a physical strength four or five times 
greater than ordinary glass. It has a high 
resistance to thermal shock, will withstand 
continuous operating temperatures of 650 
deg. F., and an instantaneous thermal 
shock of 400 to 500 deg. 

All joints are accurately ground, re- 
sembling the ground stopper of a chemist’s 
bottle. The entire tank is surrounded 
by a wooden frame work filled with a com- 
pound, thus guarding against leaks and 





Seung <i 


DEPENDS UPON 


CORROSION PROTECTION 


WITHOUT 


HYDROGEN EMBRITTLEMENT 


Upon: just such springs as this de- 


‘-ENTHONE: 


sr Ok 


pends the success of a machine of 
war. The life of this spring, in turn, 
FM olde) (rate Mello M(-luletin(-lal-lo Mo) MRig-tol m 
ment with Ebonoi ”S”. 

Ebonol “S” is being used on a 
host of war products — ball bearings, 
pinions, gears, guns, . bombs, pro- 
pellers, etc., because the finish is hard, 
adherent, tough, wear resisting, fric- 
itolaMa tol ellale Mel ager ties Mm olde) (-Tailate 
elite Mm olicla @ 

The Eboncl “S” process is selected 
because it. is simple to control and 
operate, economical, and the most 


pleasant blackening process to 


operate. | 

Enthone engineers are 
trained chemists and mete 
with years of practical plant 
rience to serve you better. 


Ebonol “C” for Copper, Brass and 


Ebonol “Z” for Zinc Plate and Zine Alloys 
Ebonol “A” for Aluminum and its Alloys 


STUTZ 


MFG. CO 


. 
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protecting against severe physical blows 
The tanks are useful in electroplating ang 
many other fields. 


@ Installation of 1,000,000-volt industria] 
X-ray equipment attained its second ap. 
niversary on April 1, comments Gemepg 
Electric Co., Schenectady. On that day jt 
had built up a record of more than 45. 
000 radiographs of heavy castings and forg. 
ings in its own laboratories, involving 
more than 8,000,000 Ibs. of metal. The 
original X-ray tube had never needed fe. 
placement, though it had operated over 
1400 hrs., with some exposures as short 
as 1 min., others as long as 14 hrs 


Boots Protect Delicate Metal Parts 


A shape-conforming jacket or boot for 
protecting super-finish and fragile parts 
in. process through factories and packing 
for shipment has been developed by the 
Metal Textile Corp., Orange, N. J 

Called ‘‘Metex Protective Boot,’ it is 
made with an outside sleeve of composite 
steel and cotton mesh with an interlining 
of all cotton mesh, which protects the 
parts from metal-to-metal contact, retains 
the oil film and excludes dust and foreign 


matter. 
The boots will conform closely anc cling 
to the contour of the parts, and an be 


used where parts have héretofore been 
wrapped or taped. They can be used over 
and over again. They are made in all 
diameters and lengths. 


@ One of the most unique adaptations 
for war purposes of a standard device 
used frequently in metalworking is a gtind- 
ing stone for the aviator on a rubber raft 
on the ocean to sharpen fish hooks. Item 
No. 13 in the aviator’s kit is described 
as “‘a fish hook block holding spare hooks, 
wire leaders and sinkers at one end and at 
the other end a small Norton 38 Alundum 
stone cemented to the wood (hence nom 
sinkable) float for pointing fish hooks, 
grapple hooks and harpoon, and for & 
sharpening his knife.” 
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Is When you take a few minutes to 
: glance through a Bristol Bulletin... 
then write for further facts about Open Hearth Production Speeded by 
is Bristol’s instrument-engineering in Bristol’s Cycle Control of Furnace 
fe your industry . . . you may be taking Reversals 
z the first step towards solution of one 
Ne nore of the fundamental problems facing your plant today. Control of checker temperatures, and their co- 
: . problems as these, for instance, have often been solved by a ordination with furnace reversals formerly con- 
' er, more efficient use of Bristol’s automatic controls:—1. Lack sumed a valuable man’s time and was apt to 
8 of skilled men... 2. Shortage of raw materials . . . 3. Need delay production through cag teth Complete auto- 
e to -ncrease output without increasing space or equipment. ser poveteds of the Sarmace Bow accomplished 
t. Unnecessary spoilage and rejects...5. Errors.in by Bristol's Cycle Controller governed by a 
pu: ‘ing eee into production. checker-temperature controller, freeing manpower 
to increase production elsewhere, and insuring a 
. ° . larger, because more uniform, output. 
Bu ‘letin 572 — Typical of Bristol’s Clear, Up-to- 
D.te, Factual Information on Automatic Control FREE sunetins trom Bristol's Library of 
; i ; ‘ Engineering Data— One of Them May Help 
of Mechanical Operations in Industrial Processes You Increase Wartime Production 
tomatic timing of mechanical operations in industrial processes THE BRISTOL COMPANY 
ved its initial impetus when the Bristol Automatic Time-Cycle 114 Bristol Road, Waterbury, Connecticut 
troller was developed. Continuous improvements have been () Please send me Bulletin 572, described 
le th above. In addition send me any of the Bul- 
e through the years. letins checked below. 
ere, in One concise 20-page bulletin, is a complete outline of Bristol’s complete manual of instruments for 

s ‘template for efficient operation’? — the mechanical operations industrial furnaces, kilns and ovens. The 

' : Sis . , most necessary instruments — pyrometerts, 
you can control with it the results in terms of quality, cost and thermometer controllers, draft controllers, 

im reased production — details on its operation — and case studies thermocouples, control valves, and many 
illustrating its application to a wide variety of processes. accessories — described with installation and 
; ; performance facts for all types of fuel. 

Bulletin 572 may point your way to a greater production efficiency Bulletin 536 — Describes modern pH control 
than you have hitherto imagined possible. Write for it, together instruments for a wide variety of processes 
with any other bulletins described in the coupon requiring hydrogen ion measurement and 

en ; automatic control; includes installation data, 
) new glass electrode assembly and list of 
. THE BRISTOL COMPANY, Waterbury, Connecticut applications. 
The Bristol Co. of Canada, Ltd. Bristol’s Instrument Co. Ltd. Bulletin P 1102 — Complete facts on Bristol's 
. Radiation Pyrometer for recording and au- 
Toronto, Ontario London, N.W. 10, England tomatically controlling temperatures above 
900° F. Describes typical installation, scales 
ons charts; summarizes advantages of tempera- 
ice ture-sighting without contact with work. 
nd- beatae eee heehee eee 
aft r ' 
em } NAME : 
ved r 2 
ks, : : 
ie ; COMPANY - 
um | : 
= + ADDRESS : PTR ene ele AE : 
' 1 
ks. : , 
r L~ 
AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS  ‘°-----------~---20-2--0n nn nnnnnnnnnn! 
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Infra-Red for Shrink Fit Assembly 


Infra-red heat is often used to expand 
parts with which another part is to be 
mated. Infra-Red Engineers, Inc., 812 
Huron Road, Cleveland, has brought out 
the ‘Duplex Expander” and the “Endless 
Oven” for such purposes. 

They will produce uniform expansions 
at variable temperatures from 200 to 360 
deg. F. for shrink fit assembly of the 
following parts: taper, roller, ball, needle 
and other bearings and related housings; 


pistons and wrist pins; connecting rods 
© oO 
% % Zz ae) 
< RP oO — 
S yp Z 
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<< “ ey 
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and bearings; gears, hubs and shaftings; 
and bushings, sleeves and housings. 

The manufacturer uses the Miskella in- 
sulated reflector, with which it is claimed 
that all of the advantages of infra-red 
heat are obtained with none of the previous 
disadvantages. Lamps are mounted on 5- 
inch centers, instead of the 10-inch centers 
usually used, thus producing far more con- 
centrated heat energy. Insulated reflectors 
eliminate lamp base cement failures. 


RIVETS 


For Scale Free Hardening Bolts, Springs and Miscellaneous Other Products 
- == 300 to 1700 Ibs. per Hour 


. . « Investigate E F Chain Belt Conveyor Type Furnaces 


E F Continuous Chain Belt Conveyor 
ee Furnaces are handling all kinds 

roducts ranging in sizes from 
small bolts and springs up to large 
crawler links for tanks and tractors. 
Hundreds of these furnaces are in 
operation, handling such products as 
listed above. 


The material is loaded directly onto 
rugged heat resisting cast link belt 
conveyors. Without further attention, 
it is carried through the furnace, uni- 
formly heated to the proper tempera- 
ture and automatically discharged 
through a sealed chute to the — 
ing medium or directly from the fur- 
nace as desired. The chain belt con- 
veyor returns within the furnace 
without cooling—no pans or trays are 
=" the furnace—100% net ma- 
terial. 


These furnaces are built for oil, gas 
or electric heat in five standard sizes 
with capacities ranging from 300 to 
1700 Ibs. per hour. Larger or smaller 
sizes can also be furnished. They 
are also designed for using special 
ov atmospheres for scale-free 
eat treating and hardening without 
decarburization. 


The hundreds of installations in op- 
eration, handling all kinds of mate- 
rial, have proven the conveyor type 
furnaces the most satisfactory and 
dependable general purpose heat 
treating machines built for the uni- 
form, economical, production heat 
treatment of miscellaneous small and 
medium sized parts and products. 
The Chain Belt Conveyor Furnace is 
only one of the numerous types of 
production furnaces we build for, va- 
rious heat treating purposes. 


Tank armor castings, shell forgings, machine gun clips, cartridge cases, 
bomb and gun parts, aircraft and aircraft engine parts, and many other 
allied products are being uniformly treated in outstanding production fur- 


naces built by the Electric Furnace Company, Salem, Ohio. 


We specialize 


in designing and building production furnaces. 


Send for circulars showing these and other types 





The Electric Furnace Co., Salem, Ohio 
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@ Pipe and other thveads are effectually 
protected in storage or transit against aj} 
damage, moisture, dirt, weathering, rust and 
corrosion by plastic pipe seal plugs made 
by the American Molded Products Co, 
1644 No. Honore St., Chicago. They are 
made in five standard sizes: %, WA, Yy, 
44, and 1 in., with other sizes available on 
application. 


Copies Directly from Blueprints 


The Apeco Photocopy machine produces 
perfect photocopies of anything printed, 
written, typed, drawn or photographed, and 
no great skill is needed for its operation, 

The engineering department uses it to 


make copies directly from blueprints with. 
out first making tracings, to copy specif. 





cations, and to duplicate every type of pa 


per work. It is made by the A» erican 
Photocopy Equipment Co., De 173, 
2849 No. Clark St., Chicago. 


Measures Toughness of Surface finishes 


To measure toughness quality of sur 
face finishes and their ability to resist digs, 
scrapes and similar abuse from actual 
service other than normal wear is the pur 
pose of a new shear-hardness attachment 
for the Taber abraser, made by the Taber 
Instrument Co., No. Tonawanda, N. Y. 


A weight slides along the calibrated 
beam until it is located in the position 
where the correct load permits the tool 
point to cut a groove in the surface finish 
without digging through to the base plate. 
The most representative of several grooves 
is selected to measure to the nearest 
thousandth of an inch, a micrometer mak- 
ing the measurement. 


Shear-hardness is calculated by taking 
the reading from calibrated beam at the 
forward edge of the adjustable weight 
which, together with the width of groove, 
determines the result by a mathematical 
formula. Only a sample, 4 in. square, 
is needed for the test. 

The Taber abraser accurately evaluates 
resistance of surface finishes to rubbing 
abrasion. 
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Col et.4 fj. LL 1S OUR TRADE MARK 


FOR HARDNESS TESTERS 


THEY HAVE EVERYTHING— 
PRECISION SPEED ‘ADAPTABILITY 
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CHANICAL INSTRUMENT CO. INC 


Producers of 


STAINLESS AND 
ALLOY STEELS 


* 


EXTENSIVE FACILITIES 
FOR LARGE FORGINGS 


* 


BARIUM STAINLESS STEEL 


CORPORATION 
Canton, Obio 


_ 


2S 8S aE 


MAY, 1943 











DU-LITE i: produce a highly satis- 


factory finish on most steels—soft, low carbon 


steel or heat treated parts of alloy steels. 


DU-LITE —not only provides a durable, 


tough finish which is a protection against rust, 


but also colors the steel an attractive black. 


DU-LITE —is an aid to lubrication. 


Processing smooths microscopic roughness and 
produces an oil absorbing—oil holding oxide 
surface. This combination definitely aids lubri- 
cation in closely fitted bearings. Extremely 
close tolerances are maintained, for there are 


no dimensional changes by the use of Du-Lite. 


DU-LITE —representatives cover the 


industrial sections of the United States and 
are available for consultation on your specific 


problems. Write today. 


DU-LITE CHEMICAL CORP. 


| MIDDLETOWN, CONNECTICUT 
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High Speed Steel Hardening Furnace 


A new vertical high-speed steel hard- 
ening furnace has been brought out by the 
Sentry Co., Foxboro, Mass. Known as 
Size 4B, Model “YP,” it is similar to the 
Size 2B, Model “Y’’ furnace, but it has a 
greater capacity, both as to tool diameters 
and lengths. The shell is made of steel, 
with heavy top and bottom plates. It will 
attain a top temperature of 2500 deg. F., 
tests showing that 1 hr. and i5 min. is 
needed to heat from room temperature to 
2350 deg. F. 


Heating elements are Globars, spaced 
on both sides of the muffle to provide 
even heating. The full muffle chamber 
is of silicon carbide, with inside dimen- 
sions of 6 x 6 x 40 in. and readily remov- 
able. The door is so arranged that the 
operator is not exposed to the hot surface. 

This furnace was developed especially 
for use with the Sentry Diamond Block 
method of atmospheric control for high- 
speed steel hardening, and is claimed to 
simplicity of application and high 
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That, in a few words, is what 
DURALOY has to offer indus- 
try. It is as much as any high 
alloy foundry can offer and 


more than most. 


And experience is probably 
the most important item on the 
list. Bear it in mind when in the 


market for high alloy castings. 








THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
Eastern Office: 12 East 41st St., New York, N. Y. 


DETROIT 
The Duraloy Co. of Detroit 
Metal Goods Corporation: St. Louis . 
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SCRANTON, Pa. 
Coffin & Smith 


Dallas © Tulsa ® New Orleans 





quality and cleanliness of product. Took 
up to 4% in. in diam. and up to 36” 
long can be accommodated. i 


ie 
iy 
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Molding Machines for Light Alloys q 


Manufacturers planning to adapt thay 
foundries to the casting of newer mam 
nesium and aluminum alloys may use sam 
same type molding machines as those qau 
used for iron and steel, with only inal 
adjustments, states Russell F. Lincoln, sale! 
manager of the machine division, Osbop 
Mfg. Co., Cleveland. 

A minor change in the adjustment gy 
the jolt blow to produce the requigat 
hardness of the mold is necessary. ‘Tip 
molding of light alloys involves speggl 
consideration of the type of pattern gpd 
a proper type of molding sand, rammed 
to the right degree of hardness. 

Marked changes have to be made 
gating the mold and in the pouring: 
technique. In many places machines 
use for 25 years have been adapted 
the newer metals. 


@ Landing gear struts for airplanes aie 
chromium plated twice as fast with “Tg 


cite’’ methyl methacrylate resin to protege ‘ 
the treated end during plating, states By \ ; 
duPont de Nemours & Co., Inc., \V ilniings ‘ 
ton, Del. Experts have found it nore dang 
able than other insulating materia! in chim) 

| mium electroplating baths. Rubber, jag" 
quered wood, certain phenol-forn.aldehyder 
plastics, etc. contaminate the solution” 
Thomas-Thiel Co., Wilmington, Del. fori 
the insulators. at 


Portable Dust Collecto; 


A new portable dust collecto;, 
Aire,” has been developed by th: Banga 
Sheet Metal Co., 12401 Euclid Avc., Cleve 
land. It is designed to provide « simple 
flexible and inexpensive system. a 

Its basic use is to collect dust froma 
single grinder, or other dust-making ml 
chine, separate the dust from the ait aig) 
blow the clean air directly back into the 


shop. It will normally handle the dist f 
from two 9-in. grinding wheels, has % 
capacity of 600 c.f.m., and returns aif OUIRER 
to the shop 97 per cent clean and slightly oe 
warmer than before. ce pl 
It is powered by a ¥% h.p. motor mum IMER | 
| ning an Ilg blower at 3400 r.p.m. Spun sale « 
glass filters, of standard size, inexpensive oe 
and easy to obtain, are the only parts that 7 
require periodic replacement. EPFREE 
pe bla 
@ A flux that breaks down lead-rich 
ders into an absolute fluid that will 20% 
into inaccessible places is claimed 17 
Lloyd No. 6 Soldering Fluid made o) } 
Lloyd S$. Johnson Co., 2241 Indiana AY | 
Chicago. It is excellent for soldering 2 (ea 


coated sheet metal, lead-coated sheet, ™ 
plate, terne plate, brass, copper, steel 
all types of sweat fittings. It can be 
luted with one to two parts of water. 


: 
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COMPLETE STABILIZATION OBTAINED 
IN BLOCKS BY TREATING IN DEEPFREEZE 
—120° CASCADE CHILLING UNIT..... 


A prominent manufacturer of precision gage blocks was able to 
minimize expansion and warping of the blocks by chilling in a 
Deepfreeze — 120° Cascade Industrial Chilling Unit. Deepfreeze 
sub-zero temperature is used to stabilize the blocks and maintain 
maximum Rockwell hardness by eliminating elevated drawing 
temperature after quenching and securing stress relief by bringing 
the blocks from room temperature to —120° F. six times during 
the final finishing operations. This complete stabilization elimi- 
nates costly metal growth and warp by holding the finished size 
under ali normal temperature changes and handling. 


Deepfreeze also used to speed manufacture 
of gages... 


Heretofore the flatness of the lapping blocks used in the manu- 
facture of these gage blocks was subject to a time distortion 
due to the release of strains and “ageing” of the metal which 
made it necessary to resurface them every two or three hours. Now 
by stabilizing through chilling in the Deepfreeze, the plates retain 
their accuracy for two or three days...or 2000% increase in 
number of blocks lapped between resurfacing of lapping plates. 


DATA AND PART INFORMATION 
QUIREMENTS... Deepfresse, Cascade, Unita HOW YOU CAN USE DEEPFREEZE 
bilize precision gage blocks. —120° F. six times during final 


0, stabilize lapping plates oy pee ce eee yy va In addition to preventing the growth or warp in gages and pre- 
2 hours to bring to room tem- cision parts, Deepfreeze metal chilling can help you in: (1) The 

RMER METHOD... RE: Shrinking of Metals for Expansion Fit (2) Treating of Tool Steel 
sence a eny ice, bbut could RESULTS... (3) Storage of Annealed Aluminum Alloy Metals (4) Testing of 
costly and difficult to use. Seereiete cab tension at bloat, Aircraft Instruments and Materials. Deepfreeze Engineers are 
REEZE METHOD and warp. Also lapping plates available to assist you in these and other metal chilling applica- 
blocks wane Giilied ia duces dave. y for two or tions to your products. Send for preliminary calculation and 

test—no obligation. 


FREE BULLETIN 
describing Deepfreeze Units with 


at, ae 
Sn Hh . Sie 


complete details and specific. MOTOR PRODUCTS CORPORATION 


tions, and listing other uses. Send 


for copy today. : | 2330 DAVIS ST., NORTH CHICAGO, ILLINOIS 


oat + 


Aluminum Heat Treated Patents Expire 


Aluminum Co. of America, Pittsburgh, 
announces the expiration of two of its 
patents covering heat treatment of alumi- 
num alloy castings, which are particularly 
important to the aircraft industry in con- 
nection with the casting of high strength 
structural parts, structural fittings, crank 
cases, cylinder heads and small engine 
parts. 

Two types are involved: One, an alumi- 
num-base alloy casting containing silicon; 
the other, the same, containing between 3 
and 5.5 per cent copper. A solution heat 
treatment is used in both types, with or 





without a subsequent aging treatment. 

The procedure involves heating the cast- 
ings to a temperature just under the melt- 
ing point of the metal (from 950 to 1000 
deg. F., depending on the alloy) and hold- 
ing the casting here long enough to permit 
the soluble constituents of the alloy to go 
into solid solution. The casting is 
quenched, usually in water, and artificially 
aged at an interrnediate temperature around 
310 deg. F. 

Licenses are royalty free for the war's 
duration. Complete information is at the 
disposal of interested parties, and booklets 
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KuX MACHINE COMPANY 


3924-44 W. HARRISON ST. 


e CHICAGO, ILLINOIS 








containing detailed data pertaining to the 
various methods of heat treatment involved 
are available to all licensees. Patent 
numbers are 1,508,556 and 1,572,487, 


Multi-Purpose Washing Machine 


A new portable multi-purpose washing 
machine for cleaning a wide range of 
large and small metal parts is announced 
by Washing Machine Div., Magnus Chem. 
ical Co., Garwood, N. J. 

Manufactured in three sizes, the parts 
to be cleaned may be handled by three 
methods: If small and/or delicate, 
are handled in bulk (in baskets) ; if large 
individually on the lower platform; of 
they may be hung on racks on the soly 
tion. The machine provides agitation of 
the parts by an up-and-down motion, thirty 
8-in. movements per min. 


Shell Trimmer for Forge Plant 


A machine for trimming the crop ends 
of shell forgings is introduced by the 
Yoder Co., 5500 Walworth Ave., Cleve. 
land, the maker claiming that it saves much 
labor time, shipping charges anc scrap 
handling. In developing the machine, the 
Yoder Co. collaborated with the Dresser 
Mfg. Co., Bradford, Pa. 

By trimming the crop end of the shell 
forging while it is still hot at the forge 
plant, this shell trimmer saves the cost 
of shipping the end cut off. The shell is 
cropped at forging temperature and the 
machine is preferably set in the forge line 
following the final sizing operation. A 
production of 270 cuts per hr. on the 
105-mm. shell can be realized. 

The machine is nearly automatic, the hot 
forging being slid from the conveyor over 
the mandrel. Cutter life is usually good, 
so that continuity of operation can be 
maintained. 


@ No-Fog prevents lenses from fogging 
and is suitable for welders’ goggles, other 
goggles, eye glasses, gas masks and wind 
shields. It is made by Carboff Co., 300 
Kensington Road, Cleveland. 


Armor Plate Straightening Machine 


To handle and straighten armor plate, 
the Voss Machinery Co., 2882 W. Lb 
erty Ave., Pittsburgh, has brought out #9 
improved Voss Ungerer roller levelet, 
which performs a new and wider range 
of plate straightening work. It is not oaly 
of heavier construction, but is of improved 
design. 

It takes care of % in. armor plate, @ 
continuous sheets, and up to 1 in. in Some 
other steels. It can also be designed and 
yuilt for much heavier and wider plate 
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ENGINEERS * DESIGNERS » MANUFACTURERS 

PaaS EQUIPMENT FOR METAL HEATING 

Designed for MAHR-Built Furnaces 
... Now Available For All! 


Do you have fan trouble? Do rotors burn out at high 
temperatures? Do you have excessive service and replace- 
ment costs? Here’s a fan that will give you quick and 
permanent relief. Designed by our own engineers as stand- 
ard equipment on MAHR Furnaces and Ovens—designed 
for temperature work specifically—thoroughly tested and 
proven—now offered to you as the most modern and satis- 
factory fan available today. 





A ROTOR THAT WON'T 
BURN UP... 





This MAHR-designed 6- 
blade rotor just refuses 
to quit—no condition we 
have yet found up to 
1500° F. disturbs it a 
particle. 


LOUK AT THESE FEATURES! 


@ A FAN EASILY RE-ASSEMBLED FOR 16 
S\ANDARD DISCHARGE POSITIONS. 
Any one of 8 c.w. and 8 c.c.w. positions can be easily 

quickly obtained without cutting, welding or re- 
ling. That's real flexibility. 


® ACCESSIBILITY THAT SAVES PRECIOUS 
Y'ME—Note picture in panel showing how—by 
loosening a few bolts—the rotor, shaft, bearings and 
mounting can be pulled out as a unit for inspection or 


servicing, ASK FOR BULLETIN 1070 


® SCARINGS THAT CAN REALLY TAKE IT 
All MAHR High Temperature Fans (00° to Of MAHR Temperature Fans 


'500°F.) have the latest self-aligning, ring oiled, 














= — precision type sleeve bearings. Auxiliary If you do low temperature work under 
rears 2 evice helps dissipate heat load on the 800°F. or high temperature work 800° to 
nat ' 1500°F., you will benefit by investigating 
® ED OUTPUT DELIVERED AT RELA- telat fn 
TIVELY LOW SPEEDS —This reduces bearing “— Fans for replacements or initial in 
weet, minimizes stresses and strains, prolongs life of stallations. 
an. 
© 10 SIZES—-800 TO 40,000 C.F.M.—it's THERE’S A MAHR FURNACE for every heat 
possible here to tell all the important features of P 
MAHR Temperature Fans—but they have fully satis- treating need 
fied our own exacting requirements and our bulletin Annealing Furnace Types: Other MAHR 
will give the facts, Carburizing Ser Bottom aempment: 
~ wee eA Pusher Torches 
Sales Representatives in Principal Cities arcening Roller Hearth Burners 
cvs Yo tat Seu tin Pa Drawing os vai 
in = 
erature Fans - 7 other MAHR products. Stress Relief Rotary Smithing Forges 
Tell him your problems or write us. 














MAHR MANUFACTURING CO. 


DIVISION OF DIAMOND IRON WORKS, INC. 
1701 North Second St., Minneapolis, Minn. 
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Tungsten Filaments by Powder Metallurgy 


Interesting applications of powder metal- 
lurgy are related by the Westinghouse 
Electric & Mfg. Co. Technicians are now 
fashioning small magnets for electrical cir- 
cuit breakers automatic switches con- 
trolling the flow of power in war plants 
and aboard naval vessels. 

Another variation is the making of tung- 
sten filaments in electric lamps. Tungsten 
ore, a coarse brown powder, is chemically 


treated to convert it into a yellow tung- 
stic oxide, also a powder. This is put 
into metal “‘boats’’ and placed in air-tight 


steel pipes enclosed in gas-heated furnaces. 
The “boats” are moved forward through 
the pipe into increasingly higher tempera- 
tures while hydrogen gas flows over them, 
thus removing all water and oxygen and 


leaving pure tungsten powder. 


The powder is then squeezed with pres- 
sures of 20 tons per sq. in. to form it 
into a 2-ft. long bar, less than Y in. 
The bar is baked in a hydrogen- 
filled metal “bottle” while an electric cur- 


thick. 


rent is passed through it. For the 


time, it takes on a metallic 


ANACONDA 


SPECIAL HIGH GRADE 


99.997 


pure 





pA 


The electrolytic refining 





process, originally con- 
ceived for the treatment 
of complex lead-zinc ores, 
consistently produces zinc- 


of the highest purity. 


42283 


ANACONDA SALES COMPANY 


25 Broadway, New York 


= Subsidiary of Anaconda Copper Mining Company 


appearance. 





Next, the bars are heated and hammered 
into rods that can be drawn into wires 
one-fifth the thickness of a human hair. Ip 
the last stages, the tungsten strands are 
pulled through tiny holes in diamonds y 
that the metal crystals are elongated and 
plaited into one another. 

This material is stronger than the high. 
est grade of steel in bridges and sky. 
scrapers. An inch square bar can stand 
a pull of 250 tons, as against yield point 
for structural steel of 100 tons. 


Ring Style Holder for Stamping 


A new line of ring style holders, de. 
signed for curved line marking of aif 
types of parts, from \% in. to 6 in. 
diam., is being introduced by James H. 
Matthews & Co., 3942 Forbes St. Pitts. 
burgh. They are either for high-speed 
production stamping equipment or for 
hand-style units where marking of parts 
may be limited. 

It is economical for use with segment 
type, which is engraved with one 


charac- 
ter only, or logo dies, engraved with two 
or more characters, from 1/32 te in, 
in size. They are provided with dovetail 
self-locking segment type for positive 
holding, a quick and easy changing type. 


Multiple Inspection Gages 


A series of multiple inspection ga» -s has 
been brought out by Federal P oducts 
Corp., 1144 Eddy St., Providence, 8. L, 
which check several diameters sim \tane- 
ously. They are entirely mechani and 
require no electrical connections. 


Model 247 B-76 checks in one .pera- 
tion five entirely separate dimensions on 
a fuse body. The movement of ea:' sen- 


sitive contact is transmitted dire :ly to 
each dial indicator point through © pan- 


tograph unit. 


Mode! 236 B-123 is designed t. check 
simultaneously the various diameter. of a 
rotor shaft. The shaft is mounted |}. tween 
centers so that it can be rotated, per nitting 
all the diameters of the rotor to be ecked 
easily. 

Model 247 B-72 is designed to check 
simultaneously ten dimensions of a cylin- 


drical sleeve —— eight diameters and two 
lengths. These should not be confused 
with multiple inspection gages for check- 
ing concentricity. 


Metal Used for Propeller Castings 


Meehanite metal has replaced brass in 
the production of propeller castings for 
U. S. Coast Guard vessels at the Grove 
City, Pa. foundry of the Cooper-Bessemér 
Corp. These difficult one-piece, three 
bladed propellers have passed rigid inspec 
tion and ‘testing. 

Conversion to Meehanite is said to have 
reduced propeller production costs as much 
as 50 per cent, in addition to conserving 
critical brass. Cooper-Bessemer metal 
lurgists had previously adapted Meehanite 
to the manufacture of Diesel engines, 84% 
engines, compressors and other equipment 
for marine and industrial purposes. 
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U. 8. Patent No. 2,296, 46 


IMPROVE PRODUCTION! 


@ the NIAGARA AERO HEAT EXCHANGER 
maintains ideal temperature control constantly. 


For quenching baths of oil, brine or water, it improves 


heat-treating results by more accurate quenching tem- 
perature, 


In cooling cutting or grinding oils or compounds, it 
decreases the rejections caused by temperature changes. 


For cooling water-jacketted machines of all kinds in- 
cluding engines, compressors, molds, electrical or chemi- 


cal process equipment, it prevents losses and interrup- 
tions to production. 


The Niagara Aero Heat Exchanger is economical to 
install and saves expense—replacing both shell-and- 
tube heat exchanger and cooling tower, reducing 
pumping, piping and size of tanks. It saves nearly 
all cooling water, using air instead, by the evaporative 
re principle. It provides for heating as well as 
COO Ing. 


Write for Niagara Bulletins 90 and 94—and information 
on users’ experiences. Address Dept. MA-53 


NIAGARA BLOWER COMPANY 
General Sales Office: 6 E. 45th Street, New York City 


Se ooatios, Otice Bes + Boston 2632 EK. Grand Blvd., Detroit 
97 3 ario St., Buffalo oom 1222, C i 
37 W. Van Buren St., Chicago Bidg., Philadelphis bef 


648 Hanna Blidg., Clevelan Fourth & Cherry Bidg., Seattle 


District Engineers in Principal Cities 
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Phosphatizing With 
WwW. O.*1 


Try this quick, low-cost method of ob- 
taining adhesion for paints on metals. 
Turco Phosphatizing with W. O. #1 
produces a passive, slightly porous 
surface which is non-reactive to mois- 
ture and makes a thoroughly satisfac- 
tory base under all land conditions. It 


is harmless to metals, rubber or glass. 


This is the ideal method for treating 
sheets and large assemblies. It may 
be applied by immersion, swabbing 
or spraying and acts as a cleaning 
agent when used. 

No special equipment required for 
this cheap and speedy process. 


Mail the coupon below for complete 
information. 
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Crane Parts Salvaged from Four States 


A heavy-duty, 20-ton overhead crane, 
built from scrapped and salvaged parts 
by the Oakland Maintenance Div., General 
Metals Corp., is now in operation in the 
company’s Iron Plant Div., Oakland, Calif. 
Its construction saved an 18-months’ pro- 
duction delay threatened by the late deliv- 
ery of a vitally needed crane. 

The overhead beams were from an aban- 
doned power house of the Utah Power and 
Light Co. Power is supplied by a West- 
inghouse motor salvaged from a deserted 
rock quarry in Nevada. Power for the 








hoist is furnished by a General Electric 
motor from a damaged crane at Shasta 
Dam in Northern California. A second 
General Electric motor from a lumber mill 
in Washington operates the trolley drive. 
The hoist brake comes from an old gold 
mine hoist in Angels Camp, Calif. The 
limit switch contactor is from an old 
General Electric welder in Southern Cali- 
fornia. 

When necessary parts could not be 
found, they were fabricated at the Oakland 
plant. End trucks, hoist and control equip- 


VULCAN 


Means POSITIVE 
Cycling... and 
CONSISTENT 
Uniformity... 
for Faster War 


Product 'o:: ! 
é 


100-TON DIRECT FIRED VULCAN FURNACE, FOR 
STRESS RELIEF, ANNEALING, NORMALIZING 


Used in the production of castings for naval construction, the large VULCAN 
Furnace illustrated is equipped with full program temperature control by 
which the rates of heating, holding and cooling can be predetermined. Auto- 
matic furnace pressure control assures consistent temperature uniformity on 
the work and good surface conditions. Although direct fired, a convection ef- 
fect can be secured automatically, with forced cooling under program con- 
trol. Car and door are motorized, with push-button control stationed at front 


of furnace. Oil or gas fired. 


* 


Consult VULCAN engineers regarding your heat treating or heating re- 


stallations. 


quirements, and get their recommendations based on many successful in- 


AUT Key -V\mmere) tro) ey - Gale). 


1791 CHERRY STREET, PHILADELPHIA, PA. 
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ment were all designed, engineered and 
fabricated. Secondary resistors were as. 
sembled from salvaged parts found in the 
shop. Hoist drum, sheaves and gear were 
designed, patterned and cast. The load 
hook was forged at Los Angeles. 

The crane is affectionately called “Big 
Scrappy.” 


Application of Sprayed Metal Coating 


A new low-cost rapid means of apply- 
ing a protective metal coating to metal as- 
semblies, of re-coating areas burned by 
welding, of patching or repairing small 
areas in large galvanized assemblies where 
the coating has been damaged, and of 
providing an ideal base for painting, is 
announced by Alloy Sprayer Co., 2040 
Book Bldg., Detroit. 

The originator claims that an actual tin- 
ning of the sprayed metal with the base 
metal has been effected. Often sand- 
blasting or other preparation of the sur- 
face is not necessary. The operation igs 
merely spraying the surface with a coat- 
ing of Galv-Weld metal by an Alloy. 


Sprayer gun, which is a portable, self-con- 
tained ‘gun type’ unit, having a thermo- 
statically controlled metal melting pot and 


a means of atomizing and spraying the 
melted metal. It is operated by air pres- 
sure. 


The thickness of the coating be 
from .001 to .008 in., depending on the 
degree of resistance to corrosion required, 
@ Scaiflux 21, a silver alloy brazing flux, 


has been made available to users of silver 
alloy brazing by Scaife Co., Oakmon:, Pa. 
It is a low-surface tension flux, dev: \oped 
through a Mellon Institute Fellow ship. 
The maker claims that it speeds produc 


tion, cuts cost, simplifies silver alloy »raz- 
ing and is useful for brazing any t of 
ferrous or non-ferrous alloy. It is fully 
active at 900 deg. F., and remains table 
and active at above 1650 deg. F. It is 


soluble in 140 deg. F. water. 


Rubber Bonded to Welded Stee! 


A method of bonding solid shects of 
Koroseal directly to the welded steel, wood, 
or concrete of tanks is announced by B. F. 
Goodrich Co., Akron, Ohio. Koroseal is 
a plasticized polybinyl chloride whose qual- 
ities are superior to rubber in many places. 
It has remarkable corrosion resistance, such 
as with chromic and nitric acids. 

However, the material has certain limi- 
tations both in temperature ranges and ef- 
fects of various chemicals on it. The 
sheets are three times thicker than an 
earlier type. 

Among its advantages are: It can be 
applied in thicknesses to 3/32 in., inclu- 
sive; it is not subject to physical damage 
and pin hole leaks suffered by many cor 
rosion resistant paints, but will not with- 
stand physical abuse and metallic gaging; 
it is more resistant to abrasion than cor 
rosion-resistant paint films; it is readily re 
paired when damaged; it has high electrical 
resistivity; it can be easily tested for leaks 
with an electric tester; it is highly resistant 
to oxidation, water, sunlight and gas dif- 
fusion. 
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Circle Heat Treated Carbon Steels 





"Pinch Hit” for Critical Low Alloys 






























AVING trouble obtaining criti- 

cal low alloy castings? Investi- 
gate the possibilities of Circle © 
Heat Treated Carbon’ Steels! These 
steels meet specifications for machin- 
ery, structural and other castings where 
high strength is extremely important. 


Lebanon’s heat treatment of Circle 
® Carbon Steels develops nominal 
ductility and impact resistance as well 
as high strength. Physical properties 
are excellent. Circle (-A will meet 
many war production requirements. 
Circle ©-C and ©-D are satisfactory 
emergency “pinch hitters” for low 


alloy structural steels. 


Lebanon offers these emergency ma- 





terials to aid war industries who re- 


quire critical low alloy steels but who 


ore Ups. 


cannot extend the necessary priorities 





to procure critical low alloy steels. 


Lebanon foundry engineers and rm.etallurgists have 
had close contact with war production requirements 
since the beginning. Their experience in solving 
today’s type of industrial problems is available to 
interested organizations. 


POINT + TEMSIL STREN 





LEBANON STEEL FOUNDRY 
LEBANON, PENNA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss cHamorte) METHOD 
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700 1000 1100 1300 fe) 
‘ DRAW TEMPERATURE °F. 
SPECIFICATIONS MET BY LEBANON (L) EMERGENCY CARBON STEELS 
Regular Heat Treatment 
LEBANON U.S HEAT TREATED TO GIVE 
DESIGNA- FEDERAL WAVY S.AE AS.T.M. NOMINAL ANALYSIS ‘A FOLLOWING PHYSICALS (MIN.) 
TION SPECS. SPECS. SPECS. SPECS. c St WN (TS. YP. EL. RED. BH (Avg) 
OA QQ-S-681b 49-S-1 1040 A-27-39 0.40 0.40 0.70 80,000 40,000 17 25 170 
Class 3 Class A Grade 
Be H-1 
Be HIGH TENSILE— Special Heat Treatment— (Liquid Quench and Draw) 
©-c+ 0.40 0.40 0.70 100,000 75,000 15 30 200 
©-o* 0.40 0.40 0.70 125,000 85,000 10 20 250 
*Restricted to 1144" sect. mox. 
MAY, 1943 
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News of Men, Societies, Meetings and Companies 


Bins, specifically designed for storing 
scrap (and other materials) have been in- 
corporated in Walworth Co.’s new mid- 





Scrap Bins: 1943 Model 


West plant. Slatted doorways were 


placed, not at the center, but at one corner 
of each bin, which was cut off diagonally 
for that purpose. 


Situated on corners fac- 














Plants and Slants 


ing each other, the doorways form a “V” 
into which a loading truck can back on 
a diagonal for either bin, permitting maneu- 
vering in the narrow roadway. The corner 
doorways also take advantage of the ten- 
dency of material deposited from overhead 
to form conically and leave waste or free 
corner space in a square bin. This scrap 
furnishes a nearby foundry. Rust Engineer- 
ing Co. collaborated in the lay-out. 





Instead of the golf club, they'll swing 
a hoe; instead of whacking a gutta percha 
ball, they'll swat Mexican bean beetles. 
In short, officials of the I/g Electric Ven- 
tilating Co., Chicago, have plowed up the 
employees’ golf course and divided it into 
plots for “Victory’’ gardens. A golf ex- 
pert had called it “the most interesting 
short course in America.” Nine holes to- 
taled 511 yards, with a par of 25 (the 
new par will be 25 carrots per 3 ft.). 
Plant employees voted to garden instead of 
golf. The golf course sprinkling system 
will be left intact for watering purposes. 








The Erie Works, General Electric Co, 
which claims already to be the possessor 
of every production award bestowed by the 
Government, received an additional honor, 
the Army-Navy “E” pennant with three 
stars. 





A record-breaking total of 1,437 rgajl 
road cars loaded with finished war products 
rolled out of the East Pittsburgh Works 
of the Westinghouse Electric & Mfg. Co, 
in February, it was divulged during the 
ceremony involving the receipt of the 
Army-Navy “E’’ burgee with white star. 





Taylor-Wharton Iron & Steel Co. has 
awarded the company’s 50-year medal to L, 
N. Aller, bringing the total to 15 men now 
living who have received that medal for a 
half century of service. 





America’s largest propeller plant, prop. 
erty of the Curtiss-Wright Corp., Propeller 


Div., has just swung into full produc 
tion “somewhere in Indiana.” Called the 
most completely conveyorized propeller 


Protect Metal Surfaces with 
Johnson's Rust Inhibiting Waxes 


© Today, rust is a real enemy of much war and other equip- 
ment. To help guard against it, the makers of Johnson’s Wax 
have developed special Rust Inhibiting Waxes for use on un- 
treated metal surfaces and on black oxidized and phosphated 
surfaces. These new waxes also provide a desirable dry finish. 
They are easy to apply, either by dip or spray methods, Cov- 
erage per gallon is excellent; drying is rapid. 

Johnson’s Rust Inhibiting Waxes are non-toxic, non-flam- 
mable. They are ready to use; no mixing or dilution is necessary. 





Free test sample and 
full information gladly s« nt 
on request. Write 


5. C. Johnson & Son, Inc. 


Industrial W ax Division, Dept. MA43 
Racine, Wisconsin 
Canadian Address: Brantford, Ont. 











%& BUY U.S. WAR BONDS AND STAMPS & 


———— 
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- MODERN GRINDING COMPOUND! 


“CODOL” can help you achieve close to. 100% grinding efficiency — as it 
is doing in hundreds of plants that realize the superiority of this unique 
modern grinding compound. Stuart's “Codol” gives these advantages: 
reduced wheel loading and glazing — transparency for closer work — 
less frequent dressing — rapid chip settling — lower operating tem- 
peratures — rust preventative — finer finishes — economical. Try 
Stuart's “Codol” for better grinding. 
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Recently installed in large manufacturing plant Two double end oil fired underfired Heat Treating Furnaces 


REVER 


DEPENDABLE HEAT TREATING FURNACES | 


DEPENDABILITY BASED ON: 


Sound engineering 


Rugged construction 


Oil, gas or electric heating as indicated by require- 7 


ments The following descriptive Bulle- 
tins on typical Drever Instclla- 
tions are available upon request. 


Efficient material handling equipment 


Proper type of control B-3 Industrial Furnaces 


Conservative production rating B-4 Bright Annealing Stainless 


Steels 
Efficiency of operation and predictable quality of heat 25 Auminle “Oiisosiation 
treated material. 


Equipment 


we DREVER « 


VENAN 





plant in the nation, it is equipped with 
miles of conveyors that have eliminated 
the old method of trucking production ma- 
terials within the plant. 

A feature of the Army-Navy “E’’ cere- 
mony booklet of Leeds & Northrup Co., 
Philadelphia, is that it is devoted almost 
entirely to employees, showing photos of 
group after group in every-day scenes. 

Talon, Inc., Meadville, Pa., maker of 
slide fasteners, recently purchased con- 
trolling interest in the stock of Electro- 


weld Steel Corp... Oil City, Pa.. which 


makes pressure and mechanical steel tubing 
in resistance weld tube mills. 





The Meehanite Metal Corp. and the 
Meehanite Research Institute of America, 
Inc. have moved headquarters to Pershing 
Bldg., New Rochelle, N. Y. from Pitts- 
burgh. 





Mitchell-Bradford Chemical Co., Bridge- 
port, Conn., will be represented as to their 
protective coatings department in Michigan, 
the Far West and in other centers by Tom 
Collord. 











Sentry Model YP 


Hardening Furnace 





The Sentry Compa 


FOXBORO, MASS., U.S.A 
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Increased Capacity!!! 





Vertical Electric H. 8. Steel 


Write or Phone for Bulletin 1023-2C 


Equipment and Diamond Blocks available in sizes to meet most | 
tool hardening requirements. 


High Speed Steel 
Tools of any Alloy 


MOLY— 
TUNGSTEN— | 
COBALT— | 

as LARGE as 434” diam. 
— as LONG as 36” 


now can be hardened | 
VERTICALLY using 


The Sentry Diamond 
Block Method of 


Atmospheric Control 


No Scale— 
No Decarburization— 





No Reduction in Size 


, 














Meetings and Expositions 


AMERICAN GAS ASSOCIATION, joint 
production and chemical commit- 
tee conference. New York, N. Y. 
May 24-25, 1943. 

NATIONAL METAL TRADES Assocta- 
TION, production conference. Chi- 
cago, Ill. May 26-27, 1943. 

AMERICAN IRON & STEEL  INstr- 
TUTE, general meeting. New York, 
N. Y. May 27, 1943. 

SOCIETY OF NAVAL ARCHITECTS & 
MARINE ENGINEERS, spring meet- 
ing. Bath-Portland, Me. May 27- 
28, 1943. 

AMERICAN SOCIETY OF REFRIGERAT- 
ING ENGINEERS, spring meeting. 
Cleveland, Ohio. June 1-2, 
1943. 

SOCIETY OF AUTOMOTIVE’ EN- 
GINEERS, Diesel engine, fuels and 
lubricants meeting. Cleveland, 
Ohio. June 2-3, 1943. 

SOCIETY OF AUTOMOTIVE’ EN- 
GINEERS, war material meeting. 
Detroit, Mich. June 9-10, 1943 

AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, semi-annual meeting. 
Los Angeles, Calif. June 14-16 
1943. 

AMERICAN INSTITUTE OF ELEC 28I- 
CAL ENGINEERS, national technical 
meeting. Cleveland, Ohio. June 
21-25, 1943. 

AMERICAN SOCIETY FOR TEST:NG 
MATERIALS, annual meeting. P)‘'s- 
burgh, Pa. June 28-July 2, 194). 


’ 











Briefs on Associations, Promotic.:s, 
Education 


Letters from soldier-employees »ppeal 
ing for more production, and reproduced @ 
plant posters, is the latest approach em 
ployed by Lukens Steel Co., Coatesville, 
Pa., in its morale-building campaign. The 
posters carry photos of former Luken em- 
ployees now on active duty with our armed 
forces and excerpts from their letters, such 
as: “Some day that steel may save ouf 
lives. Keep up your good work.” There 
is nothing so blunt or raucous in the 
posters as: “Get out there and produce! 


Palladium is being described as “plat 
inum’s twin sister’ in a national edit 
cational campaign to build consumer a 
ceptance for this rare white precious métdly 
which is now in the forefront in the jew 
elry field due to war restrictions on plait 
um. Two palladium medals were awarded 
to college and high school winners of the 
Thomas Jefferson Bi-Centennial oratorical 
contest which closed April 13. 


The “Pearl Harbor Vengeance Legion” 
is a new employee organization of 
Westinghouse Lamp Division, Bloomfeld, 
N. J., to fight absenteeism. Membership 
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FOR WAR TODAY 











This is a war of metals with aluminum, copper, steel and their alloys playing 
vital roles. And Norton Refractory Cements are being chosen to line metal 
melting furnaces. Made to withstand severe conditions at high temperatures, 
Norton Refractory mixtures, for either ramming or troweling, give long 
service. In tomorrow’s peacetime competition between metals and new 
structural materials like plastics and plywood Norton will continue to serve 


the metal melting industry with Refractory Cements that give longer 
lining life. 


NORTON COMPANY, Worcester, Mass. 
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is open to those who have been neither 
late nor absent for one year following the 
Jap attack on Pearl Harbor. Almost 6 
per cent of the employees achieved a per- 
fect attendance record during the past year. 


A modified design of freight car journal 
bearings may result in the reclamation of 
many thousands of tons of critical metals 
The standard journal contains 25 lbs. of 
eronze, and 14,000,000 are estimated to be 
tin service, able to yield thousands of tons 
of copper, lead, tin and antimony, if tests 
on the modified design prove out. So 


‘RYAN: 


AUTOMATIC DOOR LIFT 


COMPACT: EASILY INSTALLED 
- LOW COST - 


WRITE FOR 
BULLETIN 
No. 101-A 


FRED J. RYA 


PHILA 


N COMPA 





stated C. C. Bailey of General Electric 
Co.'s transportation department recently. 


The Electric Metal Makers Guild, Inc. 
will hold its annual meeting at Canton, 
Ohio, June 4 and 5. Two groups, Cast- 
ings and Ingot Divisions, will meet sep- 
arately at times, and at other times to- 
gether. Co-chairmen for the meeting are 
Walter Farnsworth, Republic Steel Co.; 
Leroy Bash, Timken Steel & Tube Co., 
and Chester Williams, Massillon Steel Cast- 
ings Co. At a sectional meeting sched- 
uled for May 1, it was planned that melt- 
ing foremen, melters and first and second 








Zor | 
FURNACE AND OVEN DOORS | 


ALSO DIPPING BASKETS 


AND MANY TYPES OF 
INDUSTRIAL LOADS... 


NY 
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helpers on electric furnaces attend the tech. 
nical sessions. 


The American Brush Manufacturers 
Assn. has elected as president Norman P. 
Smith, vice president and general manager 
of the Osborn Mfg. Co., Cleveland. 


College graduates employed by General 
Electric and associated companies number 
9222 and comprise 5 per cent of all men 
and women employees. They are from 
325 domestic colleges and from foreign 
colleges in 34 different countries. 


Directors of the Wire Association elected 
as president Carl Johnson, superintendent, 
Rod and Wire Mills, Bethlehem Steel Co., 
Sparrow Point, Md. 


The Electrochemical Society, Inc. has 
elected as president R. M. Burns, Bell Tel- 
ephone Laboratories, New York. 


News of Metallurgical Engineers 


Bradley H. Booth has joined Carpenter 
Brothers, Inc., Milwaukee, as foundry en- 
gineer, having previously been with Jack- 
son Iron & Steel Co., Jackson, Ohio. The 
Carpenter company is a producer and <is- 
tributor of foundry sands, clays, refracto:ies 
and steel abrasives. In his previous con- 
nection, Mr. Booth worked chiefly on pig 
iron. 





Douglas C. Williams, formerly with the 
research laboratories, American Steel Foun- 
dries, East Chicago, Ind., has been appoint- 
ed to the fellowship at Cornell Univers'ty, 
maintained by the American Foundrymen’s 
Assn. for study of properties of foundry 


sands. 
, 





F. O. Cooper has been appointed mana- 
ger of the Sheet and Strip Bureau, Metal- 
lurgical Division, Carnegie-Illinois Steel 
Corp., Chicago district. He joined the 
U. S. Steel Corp. in 1905, and affiliated 
with the metallurgical department in the 
Chicago office in 1935. 





Bernard F. Nemerguth has been appoint- 
ed service manager of the Tocco elec 
trical induction heating and hardening 
equipment division, Ohio Crankshaft Co., 
Cleveland, having formerly been chief test 
engineer. 





William L. Batt, vice chairman WPB 
and president of SKF Industries, Inc., 
Philadelphia, has been tendered the Bok 
award — a medal and a $10,000 check — 
for leading industrial mobilization of the 
war and for being the citizen who per- 
formed the most distinguished service for 
Philadelphia in 1942. 





Dr. Charles M. Slack, well-known rfe- 
search chemist, has been appointed assistant 
director of research at the Westinghouse 
Lamp Division, Bloomfield, N. J. He has 
specialized in electronics research and has 
helped to develop an ultra high-speed X- 
ray machine that is making possible the 
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studies of bullets as they crash through Frederick Chandler medal by Columbia Le Roy L. Wyman, metallurgist for 19 


armor plate. University for noted achievements in chem- years with the research laboratory of the 
a istry. The citation described as “spectacular” General Electric Co. at Schenectady, has 
H. L. Trembicki has been appointed the achievements of his company in pro- been released by his company for the emer- 
manager of the newly-organized Wire Coat- ducing bromine and magnesium from sea gency to join the staff of the War Metal- 
‘ag Division of Magnus Chemical Co., Inc., water and of synthetic plastics and rub- lurgy Committee, National Academy of 
Garwood, N. J. He has had a wide range ber. Sciences, National Research Council. He 
of experience in the metal-working and has worked on hard carbides, steel treat 
-drawing industries, and developed a Dr. George H. Spencer-Strong has been ment, heat-resistant alloys and refractory 
wire-ara £ P . : < ; 
process for drawing wire without use of appointed director of research of the Por- materials 
lime. celain Enamel & Mfg. Co., Baltimore. He 
dinstitgaioe succeeds Lyman C. Athey, who resigned to Dr. Wal . oe 
. : iy " r, alter Savag “andis, vice presi- 
Dr. Edgar C. Bain has been appointed become vice president of the International 4g. 4 y 
‘ : : ate dent, American Cyanamid Co., has been 
vice president in charge of research and Products Corp. oo 
hes eC ‘ielilinois Steel C awarded the gold medal of the American 
chnology of Carnegie-Illinois Steel Corp. 7 , 
technology Sues den Dr. B : Institute of Chemists. He was graduated 
This 1s a new vice presidency. r. ain ‘dva 1 "ost 1 ) 
’ TI S i = a Edgar N. has been made division from Lehigh University in 1902 as metal 
: is best known among metallurgists for his superintendent of the new armor plate lurgical engineer. and studied mineralogy 
studies of stainless steel, hardening steel plant, which is part of the Gary Works, ind crystallography it Heidelberg Ger 
= and influence of various alloys upon proper- Carnegie-Illinois Steel Corp. He joined many He h is developed processes for 
ties of modern constructional steels. He has the Gary plant in 1916 and has been en- 


eR rie es ' k production of hydrocyanic acid, cyanides, 
ceived several medals and honors, is an ei diet alinn ta Benn Fae t aon 
oth eae ; Shy gaged chiefly in inspection work. ferrocyanides, dicyandiamid and urea from 
author and is widely consulted. He joined sihaeail 

; —_——— cyanamid. 
U. S. Steel in 1928. 


William C. Fork, formerly superinten- 


Robert K. Kulp has been appointed di- dent of the hot strip rolling mills, Acme Frank J. De Rewal, former research 
rector of research by the Jessop Steel Co., Steel _Co., Chicago, has become general chemist for the Foote Mineral Co., Phil- 
Washington, Pa. He was formerly with superintendent of the Riverdale plant. adelphia, has been appointed to the re- 
th steel & Tube Div., Timken Roller V alter F. Hinkle, assistant hot mill su- search staff of Battelle Memorial Insti 
B ge Co., as research metallurgist. Pre- perintendent, will succeed Mr. Fork. tute, Columbus, Non-ferrous Metallurgy 

that he was with Lukens Steel cenmeroeons Division. George K. Manning, metallurgist 
‘ ( n the same capacity. Dr. Ancel St. John is with the Ordnance at the Chicago plant ot Republic Steel 
mene Dept., Washington, D. C. as senior metal- Corp., will do metallurgical research for 
lard H. Dow, president of the Dow lurgist, on leave from St. John X-ray Battelle. 
( 11 Co., has been awarded the Charles Service, Inc. 
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The Bullard-Dunn Process scores a 





sweeping success in producing bette: 
weapons and materials for our fighting 


men. 


Bullard - Dunn removes all scale from 
both internal and external surfaces with- 
out attacking the steel at all. It creates 


Photo by U. S. Army Signal Corps chemically clean surfaces. Bullard-Dunn 





is speedy, economical, labor saving and 
BULLARD-DUNN PROCESS DIVISION 
OF 
THE BULLARD COMPANY 


Bridgeport, 


easy to operate. It is ideal for war time 


production. 


Write for Bulletin Today 


Connecticut 


MAY 
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FOR METALLURGICAL ENGINEERS 


Wrought Stainless Steels 


TABLES OF DATA ON CHEMICAL Com- 
POSITIONS, PHYSICAL AND MECHANICAL 
PROPERTIES OF WROUGHT-CORROSION- 
RESISTING AND HEAT-RESISTING CHRO- 
MIUM AND CHROMIUM-NICKEL STEELS. 
Prepared by Russell Franks and Francis 
L. LaQue. Published by the American 
Society for Testing Materials, Philadel- 
phia, 1942. Paper, 6 x 9 in., 44 pages. 
Price $1.25. 

This is a pamphlet which has been 
eagerly awaited for some time. It is 
an important and timely collection of 
carefully prepared data on the chemical 
compositions, physical and mechanical 
properties of the wrought high chromium 
and nickel-chromium steels. 

Sponsored by Committee A-10 of the 
American Society for Testing Materials, 
it has been prepared by its Sub-Committee 
I. The work has been done by two 
members of this sub-committee, as in- 
dicated. 

The steels included in the report are 
those that are in the widest commercial 
use and the data are presented in two 
parts. Part I covers the wrought chro- 
mium steels up to 4 to 6, 8 to 10 per 
cent Cr, etc. Part II covers wrought 
chromium-nickel steels up to 25 Cr, 20 
per cent Ni. 

The data are presented in the form of 
compact tables and charts. There are 
21 tables and 26 charts which cover 
forging and heat-treating practice, me- 
chanical properties, creep information and 
short-time tensile properties, besides 
chemical composition and physical charac- 
teristics. 

Two other publications of this nature 
have been presented by the Society, one 
in 1924 and the other in 1930. This 
latest one will prove of decided value 
to those who use these types. 

—EpWIN F. Conk 
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Elements of Metallurgy 


ELEMENTARY METALLURGY. By W. T. 
Frier. Published by McGraw-Hill Book Co., 
Inc., New York, 1942. Fabrikoid, 534 x 
84, in., 207 pages. Price $1.75. 


In recent years there has been an outpour- 
ing of metallurgical text books, primarily 
for college use. All contain nearly the 
same material, all are usable when ac- 
companied by the clarification of lectures 
by a good instructor. Most of them are 
too advanced to be assimilated by the av- 
erage person in home study, and many 
are pretty hard to digest even with the 
aid of lectures unless the student is rather 
mature. It might be good pedagogy to 
start the student with a sketchy smattering 
(a soup course) not expecting much of it 
to sink in at the start, and follow with the 
intensive study of a more comprehensive 
text (the heavy victuals). Texts for the 
soup course have been few. 

Frier's little book was written for use 
in the General Electric Co.’s Technical 
Night School, at the Erie works, but might 
well serve as a conditioner in a college 
course, and if the student is approaching 
metallurgy on his own by home study 
with no instructor to help him, something 
of this type is essential. 

We shall have to draft into metallurgy, 
for control and for inspection, many tech- 
nicians to whom the subject is entirely 
new. A useful book on elementary mefal- 
lurgy is therefore most timely. 

No two authors or instructors would 
agree precisely upon what should be covered 
in an elementary text, nor does it mat- 
ter very much, since the purpose is not 
primarily to teach facts and theories as 
it is to condition the student to grasp, 
from more advanced texts, the details of 
whatever particular phase of metallurgy his 
work will deal with. A thousand metal- 
lurgists could write as good an elementary 


text, but the other 999 haven't done it, 
and this text will serve its purpose nicely, 
—H. W. Gitery 


Strategic Materials 


STRATEGIC MATERIALS IN HEMISPHERE 
DerenseE. By M. S. Hessel, Walter Mup. 
phy and FP. A. Hessel. Published by Hast. 
ings House, New York, 1942. Cloth, 
534 x BY, in., 235 pages. Price $2.50, 

Many materials are discussed in this 
book which do not interest the metal- 
lurgical engineer but the data on many 
of the strategic and critical materials are 
fairly complete and presented by rather im. 
pressive charts. The discussion is divided 
into three parts. Part I includes Strategic 
and Critical Materials; Part II, Latin 
America; and Part III, Additional Mate. 
rials—copper, lead and zinc, etc. 

In Part I the “pearls of great price lost 
in the Far East’—rubber and tin—are dis. 
cussed. The treatment of tin is quite 
general with statistics on imports and con. 
sumption. These, however, cover only 
through 1940. Chapter 2 in this section 
is devoted to “steel, heart and lifeblood of 
armaments.” This is rather disappointing 
in that it deals mainly with the ores of 
manganese, chromium, tungsten, vanadium 
and so on. Here again the statistical data 
are not of very recent vintage. In a third 
chapter of Part I such materials as alumin- 
um, mercury, antimony, platinum and mica 
are discussed. 

Part II on Latin America is aimed to 
show the importance of the countries to 
the south of us as a source of several vi- 
tal and active materials. The discussion 
is good and impressive. 

In Part III only four pages are devoted 
to copper, lead and zinc, the balance be- 
ing taken up with such subjects as petro- 
leum; chemicals; and fats, oils and gums. 

For metallurgical engineers the book is 
not of vital importance but for the gen- 
eral reader there are many things which 
are of value. —EpwiIn F. Congr 


Constitution or ALLoys BrsBiioce\rny. 
Compiled by J. L. Haughton. Published by 
The Institute of Metals, London, 1942. imp 
cloth, 5% #« 8% in., 163 pages. Price 35. 
6d. This bibliography contains over 5,000 
references to papers dealing with the consti- 
tution of binary, ternary and higher alloy 
systems, ferrous and non-ferrous. As a guide 
to the references, asterisks have been placed 
against those in the originals of which a new 
equilibrium diagram, or a portion of one, is 
to be found. The bibliography is intended 
to be used in conjunction with the abstracts 
that the Institute has published since its 
foundation. It is up to date and should 
prove invaluable to all research workers in 
metallurgy and to those interested in the con- 
stitution of metallic alloys. 


Revere Weicuts anp Data—Sixrn Epition. 
Published by Revere Copper and Brass, Inc., 
New York, 1942. Paper 8% # 11 in., 4 
pages. This handbook has been enlarged to 
contain 6 new pages covering definitions of 
technical and mill terms used in the copper 
and brass industry, as well as pictures to 
clearly illustrate those items not easily 4 
fined.. All chemical and physical properties 
have been brought up to date. There have 
been included additional formulas for calcu 
lating weights and other formulas have been 
simplified. This handbook is available for 
selective distribution to executives, 


and research men and others, free for the 


asking, the only requirement being that 
company be furnished with the title or posi- 
tion and the firm name of the proposed re 
cipient. 
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By Edwin F. Cone 


Steel Making Capacity 


Each year and almost each month witnesses an in- 
crease in the country’s steel making capacity. When the 
present program of expansion is completed, says the 
American Iron and Steel Institute, probably during 1943, 
the blast furnace capacity will be 20 per cent greater 
than it was on Jan. 1, 1938. Open-hearth steel capacity 
will be about 18 per cent greater, while electric furnace 
capacity will be almost 314 times what it was at the 
beginning of 1938. 


Finished Steel in 1942 


The demands for steel from American consumers last 
year were largely concentrated on six major finished 
products, contrary to the trend in normal times. The 
products made in record-breaking tonnages, says the 
A.L&S.I., were steel plates, structural shapes, hot-rolled 
carbon steel bars, alloy steel bars, and tool steel bars. 


Steel Castings 


Final estimated production figures for steel castings for 
1942 show the trend toward expanded output kept up 
through the year. The total last year, according to Bu- 
reau of Census figures, was 1,664,211 net tons. This 
compares with 1,316,027 tons in 1941, and with only 
797,947 tons in 1940. The 1942 total is more than dou- 
ble that of 1940. 


Domestic Scrap Consumption 


Estimates of domestic scrap consumption for 1942 are 
placed at 4,653,000 gross tons per month. In 1941 this 
was 4,469,000 tons and in 1940 it was 3,474,000 tons 
per month. 
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Buying Steel 


A new trend in the methods of buying steel Is re. 
ported by the American Iron and Steel Institute. Cus- 
tomers are specifying mechanical properties rather than 
stipulating precise chemical compositions. This innovation, 
stemming originally from shortages in alloying elements, 
is working out so satisfactorily that it may be widely 
adopted after the war is over. 


Canadian iron and Steel 


Canadian pig iron and steel output reached new highs 
in 1942, as was to be expected. The pig iron total was 
1,975,015 net tons which is 29.2 per cent over that for 
1941, 50 per cent over 1940, and 134 per cent in excess 
of 1939. Output of steel ingots and castings last year 
at 3,121,361 tons was 15.5 per cent in excess of 1941, 
38.3 per cent above 1940 and 137 per cent above 1939, 
These totals reflect war demand. 


Steel Plates 


Due to the demand for steel plates in the shipbuilding 
industry, the production last year rose to new heights 
The output for sale was 11,543,000 net tons, which is an 
increase of 90 per cent above the previous record in 
1941. 


Machine Tools 


The production of machine tools in 1942 reached the 
large total of $1,320,000,000 worth—a figure never 
fore approached, according to Machine Tools, publisiied 
by the Natl. Machine Tool Builders’ Assn. The corre- 
sponding total for 1941 was $775,000,000. A measure 
of the growth of this highly important industry is afforied 
by the fact that in 1938 the value of the industry's out- 
put was only $145,000,000. In 5 yrs. the industry has 
expanded over 9-fold. 


Electric Furnaces 


According to data published by the Iron and Sicel 
Engineer, there were 229 ingot making electric furnaces 
installed or under construction in the United States on 
Jan. 1, 1943. The estimated capacity is placed at 
6,011,100 tons. 

Besides these there are a large mumber of furnaces 
in the foundry industry. For both ingots and castings 
the number is constantly expanding. 


Steel Foundry Capacity 


By the end of 1943 there will be approximately 335 
steel foundries in the United States with an estimated 
capacity of 3,154,000 tons. At the end of 1942 the 
industry had expanded to 320 foundries with an estt- 
mated capacity of 2,339,000 tons — all on the authority 
of George F. Hocker, chief, forgings and castings sec 
tion of the WPB. 
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